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Technical Field 

The instant invention provides naphthamidine compounds which inhibit urokinase, 
methods for making the compounds, pharmaceuticai compositions containing the 
compounds, and methods of treatment using the compounds. 

Background of the Invention 

Urokinase is a proteolytic enzyme which is highly specific for a single peptide bond 
in plasminogen. Plasminogen activation (cleavage of this bond by urokinase) results in 
formation of plasmin, a potent general protease. 

Many cell types use urokinase as a key initiator of plasmin-mediated proteolytic 
degradation or modification of extracellular support structures such as extracellular matrix 
(ECM) and basement membrane (BM). Cells exist, move, and interact with each other in 
tissues and organs within the physical framework provided by ECM and BM. Movement of 
cells within ECM or across BM requires local proteolytic degradation or modification of the 
structures and allows cells to invade adjacent areas previously unavailable prior to the 
degradation or modification. 

Cellular invasiveness initiated by xirokinase is central to a variety of normal and 
disease-state physiological processes {J. Cell Biol 1987, 104^ 801-804 BudAdv, Cancer Res, 
198S, 44^ 139-266). Such processes include angiogenesis, bone restructuring, embryo 
implantation in the uterus, infiltration of immune cells into inflammatory sites, ovulation, 
spermatogenesis, tissue remodeling during wound repair and organ differentiation, fibrosis, 
tumor invasion, metastatic spread of tumor cells from primary to secondary sites, and tissue 
destruction in arthritis. Amiloride, for example, a known urokinase inhibitor of only 
moderate potency, has been reported to inhibit tumor metastasis in vivo (Anticancer Res. 
1988, 8, 1373-1376) and angiogenesis in vitro (J, Cell Biol. 1991, 115[3 Pt 2], 402a). 

Inhibitors of urokinase, therefore, have mechanismrbased anti-angiogenic, anti- 
arthritic, anti-inflammatory, anti-retinopathic (for angiogenesis-dependent retinopathies), 
contraceptive and tumoristatic uses. 
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Summary of the Invention 

In its principle embodiment, the instant invention provides a compound of fomnula (I) 




(D, 

or a pharmaceutical ly acceptable salt thereof, wherein 
is hydrogen or hydroxy; 

is selected from the group consisting of hydrogen, halo, alkyl, alkenyl, alkynyl, 
alkoxyalkyl, hcterocycloalkyl, aryl, heteroaryl, cycloalkyl, and -NR®R^ wherein R* and iC* 
are independently selected from the group consisting of hydrogen, aiyl, and heteroaryl; and 




10 



wherein R"* and R^ are on adjacent carbon atoms and, taken together with the carbon 
atoms to which they are attached, are pyridine or a nitrogen-containing hcterocycloalkyl, 

wherein the groups defining R*' can be optionally substituted with one, two, three, 
IS four, or five substituents independently selected from the group consisting of alkyl, 
cycloalkyl, (cycloalkyi)alkyl, hydroxy, hydroxyalkyl, aryl, arylalkyl, alkanoyl, 
alkoxycarbonyl, alkenyl, alkynyl, halo, haloalkyl, heteroaryl, heteroaiylalkyl, and a nitrogen 
protecting group. 

In another embodiment, the instant invention provides a pharmaiceutical composition 
20 comprising a compound of formula (I), or a pharmaceutically acceptable salt thereof, in 
combination with a pharmaceutically acceptable carrier. 

In another embodiment, the instant invention provides a method of inhibiting 
urokinase in a mammal in recognized need of such treatment comprising administering to the 
mammal a pharmaceutically acceptable amount of a compound of formula (I), or a 
25 pharmaceutically acceptable salt thereof 

In another embodiment, the instant invention provides a method for the preparation of 
a compound of formula (I), 
the method comprising: 
(a) reacting a compound of formula (la) 



30 




(la), 
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wherein is cyano or -C(=NR^)NH2 and wherein and are as previously defined, with 
diazomethane or trimethylsilyldiazomethane in the presence of a palladium catalyst; 
(b) optionally reacting the product from step (a) with an anionic nitrogen source. 

5 Detailed Description of the Invention 

CompouiKls of the instant invention comprise 6,8-disubstituted 2-naphthamidines 
vs^ich are useful for the treatment of urokinase-mediated diseases. 

When used throughout this specification and the appended claims, the following 
terms have the meanings indicated: 
10 The term "alkanoyl," as used herein, represents an alkyl group attached to the parent 

molecular moiety through a carbonyl group. 

The term "aUcenyl," as used herein, represents a monovalent straight or branched 
chain group of one to six carbon atoms containing at least one carbon-carbon double bond. 
The alkenyl groups of this invention can be optionally substituted with an alkoxy, amino, 
1 5 aryU aryloxy, heteroaryl, hetcroaryloxy, hydroxy, thioalkoxy , thioaryloxy, or 

thioheteroaryloxy substituent, wherein the aryl and the heteroaryl substituents can be further 
optionally substituted with one, two, or three substituents independently selected from the 
group consisting of alkyl, alkoxy, amino, halo, and cycloalkyl. 

The term "alkoxy," as used herein, represents an alkyl group attached to the parent 
20 molecular moiety through an oxygen atom- 

The term "alkoxyalkyl," as used herein, represents an alkoxy group attached to Ihe 
parent molecular moiety through an alkyl group. 

The term "alkoxycarbonyl," as used herein, represents an alkoxy groxq) attached to the 
parent molecular moiety through a carbonyl group. 
25 The term "alkyl," as used herein, represents a saturated straight or branched chain 

monovalent group of one to six carbon atoms derived from a hydrocarbon group. The alkyl 
groups of this invention can be optionally substituted. 

The term "alkynyl," as used herein, represents a monovalent straight or branched 
chain group of one to six carbon atoms containing at least one carbon-carbon triple bond. 
30 The alkynyl groups of this invention can be optionally substituted with an alkoxy, an^iino, 
aryl, aryloxy, heteroaryl, heteroaiy loxy , hydroxy, thioalkoxy, thioaryloxy, or 
thioheteroaryloxy substituent, wherein the aryl and the heteroaryl substituents can be further 
optionally substituted with one, two, or three substituents independently selected from die. 
group consisting of alkyl, alkoxy, amino, halo, and cycloalkyl. 
35 The term "amino," as used herein, represents -NR^^* \ wherein R^*^ and R^ ^ are 

independently selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl, 
arylalkyi, cycloalkyl, and (cycloalkyl)alkyl; or R^^ and R*^ together with the nitrogen atom 
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to which they are attached, fonn a ring selected from the group consisting of piperazinyl, 
morpholinyl, thiomoipholinyl, thiomorpholinyl dioxide, piperidinyl, and pyrrolidinyl. 

The term "anionic nitrogen source," as used herein, represents lithium 
hexamethyldisilazide, potassium hexamethyldisilazide, or sodiimi hexamethyldisiiazide. 
5 The term "aryl," as used herein, represents phenyl, ns^hthyl, dihydronaphthyl, 

tetrahydronaphthyl, indany 1, and indenyi. Aryl groups having an unsaturated or partially 
saturated ring fused to an aromatic ring such as dihydronaphthyl, tetrahydronaphthyl, and 
indanyl can be attached through either the saturated or unsaturated part of the group. The 
aryl groups of this invention can be optionally substituted with one, two, three, four, or five 
10 substituents independently selected from the group consisting of alkanoyU alkyl, alkoxy, 
alkoxyalkyl, cycloalkyl, (cycloalkyl)alkyl, perfluoroalkyl, hydroxy, hydroxyalkyU halo, 
haloalkyl, nitro, alkoxycarbonyl, perfluoroalkoxy, and -NR^R**, wherein and R^ are 
independently hydrogen or alkyL 

The term "aiylalkyl»" as used herein, represents an aryl group attached to the parent 
1 5 molecular moiety through an all^l group. 

The term "aiyloxy," as used herein, represents an aryl group attached to the parent 
molecular moiety through an oxygen atom. 

The term "cycloalkyl," as used herein, represents a saturated monovalent cyclic 
hydrocarbon. 

20 The term "(cycloalkyl)alkyl," as used herein, represents a cycloalkyl group attached to 

the parent molecular moiety through an alkyl group. 

The term "halo," as used herein, represents F, CI, Br, and I. 
The term "haloalkyl," as used herein, represents an alkyl group substituted by one, 
two, three, or four halogen atoms. 

25 The term ^^heteroaryl," as used herein, represents a cyclic, aromatic group having five 

or six ring atoms, wherein at least one ring atom is selected from the group consisting of 
oxygen, sulfur, and nitrogen, and the remaining ring atoms are carbon. The five-membered 
rings have two double bonds and the six-membered rings have three double bonds. 
Heteroaryl groups of this invention include those derived from furan, imidazole, isothiazole, 

30 isoxazole, oxadiazole, oxazole, 1,2,3-oxadiazole, pyrazine, pyrazole, pyridazine, pyridine, 
pyrimidine, pyrroline, thiazole, 1,3,4-thiadiazole, thiene, triazole, and tetrazole by the 
removal of a hydrogen atom from a carbon atom in the ring. The terni "heteroaryl" also 
includes bicyclic groups in which any of the above heteroaryl rings is fused to a phenyl ring. 
Examples of bicyclic heteroaryls include benzofuryl, benzothienyl, indolyl, isoquinolinyl, 

35 and quinolinyl, and the like. The heteroaryl groups of this invention can be optionally 

substituted with one, two, three, or foiir substituents independently selected from the group 
consisting of alkyl, cycloalkyl, (cycloalkyl)aIkyl, hydroxy, hydroxyalkyl, aryl, arylalkyl. 
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alkanoyU £dkoxycarbonyl, alkenyl, alkynyU halo, haloalkyl, heteroaryl, heteroarylalkyl, a 
nitrogen protecting group, and -NR'^R^. M^ierein and are as previously defined. 

The term "heteroarylalkyl," as used herein, represents a heteroaryl group attached to 
the parent molecular moiety through an alkyl group. 

5 The term "heteroaryloxy," as used herein, represents a hcteroaiyl group attached to the 

parent molecular moiety through an oxygen atom. 

The term "heterocycloalkyl," as used herein, represents a non-aromatic five-, six- or 
seven-membered ring having between one and three heteroatoms independently selected from 
oxygen, sulfur, and nitrogen. The five-membercd rings have zero to one double bond, the 

10 six*membered ring has zero to two double bonds, and the seven-membered ring has zero to 
three double bonds. Heterocycloalkyl groups of this invention include those derived firom 
1,2-dihydropyridinyl, 1,4-dihydropyridinyl, 3,4-dihydropyridinyl, 1^2,3,4- 
tetrahydropyridinyl, and piperidinyl by the removal of a hydrogen atom from a carbon atom 
in the ring. Heterocycloalkyl groups can also be fused to phenyl rings to provide bicyclic 

15 groups which can be attached to the parent molecular moiety through a carbon atom on either 
the phenyl part or the heterocycloalkyl part of the bicyclic group. Examples of these fiised 
heterocycloalkyls include l,2,3,4-tetrahydro*5-isoquinolinyl, l,2,3,4-tetrahydro-6^ 
isoquinolinyl, l,2,3,4-tetrahydro-7-isoquinolinyl, I,2,3,4-tetrahydro-8-isoquinolinyl, 3,4- 
dihydro-5-isoquinolinyl, 3 ,4-dihydro-6-isoquinolinyl, 3 ,4-dihydro-7-isoqxiinolinyl, 3,4- 

20 dihydro-8-isoquiriolinyl, and the like. The heterocycloalkyl groups of this invention can be 
optionally substituted with one, two, three, or four substituents independently selected from 
the group consisting of alkyl, cycloalkyl, (cycloalkyl)alkyl, hydroxy, hydroxyalkyl, aryl, 
arylalkyl, alkanoyl, alkoxycarbonyU alkenyl, alkynyl, halo, haloalkyl, heteroaryl, 
heteroarylalkyl, a nitrogen protecting group, and -NR^'R'*, wherein R*' and R"* are as 

25 previously defined. 

The term "hydroxy," as used herein, represents -OH. 

The term "hydroxyalkyl," as used herein, represents a hydroxy group attached to the 
parent molecular moiety through an alkyl group. 

The terai "nitroj" as used herein, represents -NO2. 

30 The temi "nitrogen-protecting group," as used herein, represents groups intended to 

protect an amino groi:^ against undesirable reactions during ^nthetic procedures. Common 
nitrogen-protecting groups comprise formyl, acetyl, propionyl, pivaloyl, tert-butylacetyl, 2- 
chloroacetyl, 2-bromoacetyI, trifluoroacetyl, trichloroacetyl, phthalyl, ortho- 
nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4- 

35 nitrobenzoyl, benzenesxilfonyl, and para-toluenesulfonyl, benzyloxycarbonyl, para- 

chlorobenzyloxycarbonyl, para-methoxybenzyloxycarbonyl, tert-butyloxycarbonyl (Boc), 
benzyloxycarbonyl (Cbz), and the like. 
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The tenn "palladium catalyst," as used herein, refers to palladium complexes which 
enhance the rate of reactions. Examples of catalysts include palladium (II) acetate, paiiadium 
(II) chloride, and palladium (II) dibenzylideneacetone. Each of these catalysts can be used 
with triphenylphosphine, triphenylarsine, or a trialkylphosphine such as tributylphosphine 
5 optionally presenL 

The term "perfluoralkoxy," as used herein, represents a perfluoroalkyl group attached 
to the parent molecular moiety through an oxygen atom. 

The term "perfluoroalkyl," as used herein, represents an alkyl group wHerein each 
hydrogen radical bound to the alkyl group has been replaced by a fluoride radical. 

10 The term "pharmaceutically acceptable salt," as use herein, represents those salts 

which are, within the scope of sound medical judgment, suitable for use in contact with the 
tissues of humans and lower animals without undue toxicity, irritation, allergic response and 
the like and are commensurate with a reasonable benefit/risk ratio. The salts can be prepared 
in situ during the final isolation and purification of the compounds of the instant invention or 

15 separately by reacting the free base group with a suitable organic acid Representative acid 
addition salts include acetate, adipate, alginate, ascorbate, aspartate, benzenesulfonate, 
benzoate, bisulfate, borate, butyrate, camphorate, camphprsulfonate, citrate, 
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fiimarate, 
glucoheptonate, glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide, 

20 hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl 
sulfate, malate, maleate, malonate, methanesulfbnate, 2-naphthalenesulfonate, nicotinate, 
nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, 
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, 
toluenesulfonate, trifluoroacetate, undecanoate, valerate salts, and the like. Representative 

25 alkali or alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesium, 
and the like, as well as nontoxic ammonium, quaternary ammonium, and amine cations, 
including, but not limited to, ammoniiun, tetramethylammonium, tetraethylammonium, 
methylamine, dimethylamine, trimethylamine, triethylamine, ethylamine and the like. 
The term "prodrug," as used herein, represents compounds that are rapidly 

30 transformed m vivo to yield the parent compounds of foimxda (I), such as, for example, by 
hydrolysis in blood. I^drugs of these compounds include compoimds of formula (I), 
wherein R^ is hydroxy. 

The term "thioalkoxy," as used herein, represents an alkyl group attached to the parent 
molecular moiety through a sulfur atom. 

35 The term "thioaryloxy," as used herein, represents an aiyl group attached to the parent 

molecular moiety through a sulfur atom. 
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The tenn "thioheteroaryloxy," as used herein, represents a heteroaiyl group attached 
to the parent molecular moiety through a sulfur atom.. 

In accordance with methods of treatment and pharmaceutical compositions of the 
instant invention, the compounds can be administered alone or in combination with other 

5 inhibiting agents. When using the compounds, the specific thempeutically effective dose 
level for any particular patient will depend upon factors such as the disorder being treated and 
the severity of the disorder; the activity of the particular compound used; the specific 
composition employed; the age, body weight, general health, sex, and diet of the patient; the 
time of administration; the route of administration; the rate of excretion of the compound 

1 0 employed; the duration of treatment; and drugs used in combination with or coincidently with 
the compound used. The compounds can be administered orally, parenterally, osmotically 
(nasal sprays), rectally, vaginally, or topically in unit dosage formulations containing carriers, 
adjuvants, diluents, vehicles, or combinations thereof The term "parenteral" includes 
infusion as well as subcutaneous, intravenous, intramuscular, and intrastemal injection. 

1 5 Parenterally adminstercd aqueous or oleaginous suspensions of the compounds can be 

formulated with dispersing, wetting, or suspending agents. The injectable preparation can 
also be an injectable solution or suspension in a diluent or solvent. Among the acceptable 
diluents or solvents employed are water, saline. Ringer's solution, buffers, monoglycerides, 
diglycerides, fatty acids such as oleic acid, and fixed oils such as monoglycerides or 

20 diglycerides. 

The inhibitory effect of parenterally administered compounds can be prolonged by 
slowing their absorption. One way to slow the absorption of a particular compound is 
administering injectable depot forms comprising suspensions of crystalline, amorphous, or 
otherwise water-insoluble forms of the compound. The rate of absorption of the compound is 

25 dependent on its rate of dissolution which is, in turn, dependent on its physical state. Another 
way to slow absorption of a particular compound is administering injectable depot forms 
comprising the compound as an oleaginous solution or suspension. Yet another way to slow 
absorption of a particular compound is administering injectable depot forms comprising 
microcapsule matrices of the compound trapped within liposomes, microemulsions, or 

30 biodegradable polymers such as polylactide-polyglycolide, polyorthoesters or 

polyanhydWdes. Depending on the ratio of drug to polymer and the composition of the 
polymer, the rate of drug release can be controlled. 

Transdermal patches can also provide controlled delivery of the compounds. The rate 
of absorption can be slowed by using rate controlling membranes or by trapping the 

35 compound within a polymer matrix or gel. Conversely, absorption enhancers can be used to 
increase absorption. 
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Solid dosage foims for oral administration include capsules, tablets, pills, powders, 
and granules. In these solid dosage forms, the active compound can optionally comprise 
diluents such as sucrose, lactose, starch, talc, silicic acid, aluminum hydroxide^ calcium 
silicates, polyamide powder, tableting lubricants, and tableting aids such as magnesiimi 
stearate or microcrystalline cellulose. Capsules, tablets and pills can also comprise bufTeriiig 
agents, and tablets and pills can be prepared with enteric coatings or other release-controlling 
coatings. Powders and sprays can also contain excipients such as talc, silicic acid, aluminum 
hydroxide, calciimi silicate, polyamide powder, or mixtures thereof. Sprays can additionally 
contain customary propellants such as chlorofluorohydrocarbons or substitutes therefor. 

Liquid dosage forms for oral administration include emulsions, microemulsions, 
solutions, suspensions, syrups, and elixirs comprising inert diluents such as water. These 
compositions can also comprise adjuvants such as wetting, emulsifying, suspending, 
sweetening, flavoring, and perfuming agents. 

Topical dosage forms include ointments, pastes, creams, lotions, gels, powders, 
solutions, sprays, inhalants, and transdermal patches. The compound is mixed under sterile 
conditions with a carrier and any needed preservatives or buffers. These dosage forms can 
also include excipients such as animal and vegetable fats, oils, waxes, paraffins, starch, 
tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites, silicic acid, talc 
and zinc oxide, or mixtures thereof. Suppositories for rectal or vaginal administration can be 
prepared by mixing the compounds with a suitable nonirritating excipient such as cocoa 
butter or polyethylene glycol, each of which is solid at ordinary temperature but fluid in the 
rectum or vagina. Ophthalmic formulations comprising eye drops, eye ointments, powders, 
and solutions are also contemplated as being within the scope of the instant invention. 

The total daily dose of the compounds a^inistered to a host in single or divided 
doses can be in amounts from about 0.1 to about 200 mg/kg body weight or preferably from 
about 0.2S to about 100 nig/kg body weight. Single dose compositions can contain these 
amounts or submultiples thereof to make up the daily dose. 

Preferred embodiments of the instant invention include, but are not limited to, 
compounds of formula (I) and formula (la), wherein is optionally substituted 
isoquinolinyl, optionally substituted 3,4-dihydro-6-isoqutnohnyl, optionally substituted 3,4- . 
dihydro-7-isoquinolinyl, optionally substituted l,2,3,4-tetrahydro-6-isoquinolinyl, optionally 
substituted l,2,3,4-tetrahydro-7-isoquinolinyl, or optionally substituted 3,4-dihydro-6- 
isoquinolinyi. 

Specific compounds of the instant invention include, but are not limited to, 
^ 8-(3-furyl)-^-{2-(l-isopropyl-3,4-dihydro-7risoqiiinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide, 
2 6-(2-(l-isopropyl-7-isoquinolinyl)cyclopropyl)-2-naphthalenecarborixiimdamide, 
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^ 8-(3-fuiyl)-6<2-{l-isopropyl-2-methyl-1^3,4-tetrahydro-7-iso 
naphthalenecarboximidamide, 

6-(2-<l-isopropyl-3,4-dihydrD-7-isoquinoIinyl)cyclopropyl)-8-((lE)-3-m 
2-naphthalenecarboximidaniide, 
5 f 6-(2<l-isopropyl-2-mediyl!-l,2,3,4-tetrahydro-7-isoquinolin^ 
methoxy-l-pK)pcnyl)-2-naphthalenecarboximidamide, 



b N'-hydroxy-6-(2-(l -isopropyl-2-niethyl- 1 ,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyI)-8' 

((lE)-3-methyl-l -butenyl)-2-naphthalenecarboxiinidamide, 
^ 6-{2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-8-tetrahydro-3-f^^ 
10 naphdialenecarboximidamide, 

1^6-<2-(l-isopropyl-3,4-dihydro-74soqmnolinyl)cyclopropyl)-8-((lE)0-meth^ 

naphthalenecaiboximidamide, 
^ 6-(2-(l-cyclohexyl-3,4-dihydro-7-isoqijinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 
15 / ; I 6-(2-(l-phenyl-3,4-dihydro-7-isoquinolinyl)cyclopTopyl)-2-naphdialei^ 
f 'i6-(2-(2-methyM -propyl- 1 ,2,3 ,4-tetrahydro-7^isoqiiinolinyI)cyclopropyl>2- 
naphthalenecarboximidamide, 
. . Z 6-(2-(l-cyclohexyl-2-methyM ,2,3,4-tetrahydro-7-isoqumolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide, 
20 i ^ 6-(2-(l -isopropyl-3,4-dihydro-74soqmnolinyl)cyclopropyl)-2-naphthalenecarboxim^ 
6-(2-(2-acetyl-l -isopropyl-1 ,2,3,4-tetrahydro-7-isoquinoIinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-(l -isopropyl-2-methyl-l ,2,3,4-tetrahydro-74soquinolinyl)cyclopropyl>2- 
naphtfaalenecarboximidamide, 
25 4 1 6-(2-(2-ben2yl-l-isopropyl-l A3,4-tetrahydro-74soquinolin^ 
naphthalenecarboximidamide, 
// ^ 6-(2-( 1 -isopropyl- 1 ,2,3,4-tetrahydro-7-isoquinoHnyl)cycIopropyl)'2- 

naphthalenecarboximidamide, 
/ • ■ 6-(2-( I -isopropyl-2-{3 -pyridinyhnethyl)- 1 ,2,3,4-tetrahydro-7-isoquinolmyl)cyclopropyl-2- 
30 naphthalenecarboximidamide, 
I \ 6-(2-(2-cyclopropylmethyl)-l-isopropyl-l,23,4-tetrahydro-7-isoquinolinyl)cyclopr^ 
naphthalenecarboximidamide, 

6-(2-(2-ethyl-l-isopropyl-l,23,4-tetrahydro-7-isoquinolinyI)cyclopropyl)-2- 
naphthalenecarboximidamide, 
35 6-(2-(2-allyl-l-isopropyH ,2,3,4-tetrahydro-7-isoqiiinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide. 



-9- 



wo 01/81314 



PCTAJS0iyi3491 



- 6-<2-(2-<2-hydroxyethyl>l-isopropyl-l^,3 Ateti^y(ko-7-isoqum 
naphthalenecarboxiinidamide^ 

6-(2-(l ^-diisopropyl- 1 ,2,3,4-tetrahydro-7-isoquinoIinyl)cyclopr<^yl)-2- 
naphthalenecarboximidamide, 

6-((l S,2S)-2-(l -isopropylO,4Hiihydro-7-isoquiiK)linyl)cycl^^ 
naphtfaalmecarboximidamide, 

-{(lR,2R)-2-(l-isopropylO,4-dihydro-7-isoquiik>lmyI)cyclopr^^ 
naphthalenecarboximidamide, 
^ 'o 6-(2-{4,4-diethyl-14sopropyl-3,4-dihydn>-6-isoquinoUnyl)cycto^ 
naphthalenecarboximidamide, 

6-(2-(4,4-diethy 1-1 -isopropyl-3,4-dihydro-6-isoquinoIinyl)cyclopropyl)-2- 
naphthalenecarboxiinidainide, 
: I 6-(2-(4,4-diethyl- 1 -isopropyl-2-mefeyl-l ,2,3,4-tetrahydro-6-isoquinolinyl)cyclopropyl)-2- 
iuq>hth'alenecarboximidamide. 

6-(2-(l -isopropyl-2-(2,2,2-tiifluoroethyl>l^^,44etrahydro-7-isoqiunolm^ 

naphthalenecarboxixnidamide, 
'Ijr 8-((lE)-33-<Kmethyl-l-butenyi)-6K2Kl-isopr6pyl-3,4-dihydro-7-iM^ 

2-naphthalenecarboximidamide, 
1 8-bromo-6-(2-(l -isopropyl-3,4-dihydro-7-isoquinolinyl)cycIopropyl)-2- . 

naphthalenecarboximidamide, 
1 ? 8-bromo-6-(2-( 1 -isopropy 1-2-methyl- 1 ,2,3,4-tetrahydro-7-isoquinoliny l)cyclopropyl)-2- 

naphthalenecarboxunidamide, 
^) 7 6-(2-(l-isopropyl-2-methyl-l^,3,4-tetrahydix>-7-isoqiiinolm^ 

methyl- 1 -butenyl)-2-naphthaIenecarboximidamide, 
y 6-(2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolmyl)c^^ 

methyl- 1 ,3-butanienyl)-2-naphthdenecarboximidainide» 

8-cycIopropyl-6-(2-(l-isopropyl-2-methyl-1^3»4-tetiahydro-7-isoquinolmyl)c^^ 

naphthalenecarboximidamide, 
L 6-(2-{ 1 -isopropy 1-2 -methyl- 1 ,2,3,4-tetrahydro-7-isoqumolinyl)cyclopropyl)-8-(2- 

methoxyphenyl)-2-iiaphthalenecarboximidamide5 
> " 6-(2-(l-isopropyl-2-methyl-l,23,4-tetrahydro-7-isoqunolinyl)cyclopropyl)-8-vinyI-2- 

naphthalenecarboximidamide, 
I 6-(2-(l,23f4-tetrahydro-6-isoqmnolinyl)cyclopropyl)-2-naphthalenecarboffl 

6-(2-(2-acetyl-l ,2,3,4-tctI^ydro-6-isoquinolinyl)cyclop^>pyl)-^P^ 

naphthalenecarboximidamide, 
iv 6-(2-(4-ethyl- 1,2,3, 4-tetrahydro-6-isoquinoIinyl)cyclopropyl)-2- 

naphthalenecarboximidamide, 

-10- 
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^ 6-((2<2-ben2yl-4-ethyl-l,2,3,4-tetrahydro-6-isoqumolinyl)c^^ 

naphdialenecarboximidaniide, 
^ ■ 6-(2-(4-ethyl-2.methyl-l,23,4-tetrahydio-6-isoquinolmyl)c^^ 

naphthalenecarboximidamide, 
5 ' ) 6-(2-(Uisoprbpyl-3,4HJihydro-6Msoquinolinyi)cyclopropyl)-2-M 
S ^ 6-(2-(l -isopropyl-3,4Klihydix)-6-isoquinolinyl)cyclopropyl)-2-naphthalenec 
^ ^ 6<2-(4-ethyl-I-isopropylO,4-dihydro-6-isoquinolinyl)cyclopropyl)-2- 

naphthaIenecarboximidamide» 

^ 8-bromo-6-(2-(l -cyclohexy^3,4-dihyd^o-7-isoquinolinyl)cyclopropyl)-2- 
lO naphthalenecarboximidamide, 
M ; 8-bronio-6-(2-( 1 -cyclohexyl-2-methy 1-1 ^^,4-tetrahydro-7-ispquinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide, 
^ ' 6-(2-(l'K:yclohcxyI-3,4-dihydro^7-isoquinolinyl)cyclopropyl)-8-((lE)-3-me 
naphthalenecarboximidamide, 
15 /56<2-(l-cyclohexyl-2-methyl-l,2,3»4-tetrahydix>-7-isoqui 
methyl- 1 -butenyl)-2-naphthalenecarboximidamide, 
and 

8-allyl-6-(2-( I -isopropyl-2-methyl-l ,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl>2- 
naphthalenecarboximidamide. 

20 

Dctcnnination of Biological Activity 

The efficacy of the compounds of the instant invention as urokinase inhibitors was 
determined by measuring the inhibition of the urokinase enzyme Abbokinase (Abbott 
Laboratories, Abbott Park, XL) on substrate S-2444 of formula pyrpGlu-Arg-pNA-HCl 

25 (DiaPharma Group, Inc. Distributor of Chromogemx) at 200 |jiM. 

The assay was performed in a 96 well polystyrene, flat bottom plate in a 50 mM 
Tris/0. 1 5 M NaCl + 0.5 % Pluronic F-68 (Sigma P-5556), pH 7.4 with HCl buffer. The 
compounds of this invention, 10 mM in DMSO, were diluted with DMSO to eight half 
log concentrations, for example: 1200 ^M, 400 jiM, 120 jiM, 40 yM, 12 fxM, 4 |iM, 1 

30 fiM and 0.4 fxM. Four concentrations were chosen, then 5 |xl of each were diluted to a 
total assay volume of 200 ^L. The final compound concentrations in the assay, 
according to the above example, were 30 |xM, 10 (iM, 3 fiM, 1 ^M, 0.3 ^iM, 0.1 ^M, 
0.03 and 0.01 ^M, respectively. The substrate S-2444 was used at 200 in the 
assay* Several vials were reconstituted as directed on the vial, aliquoted, and stored 

35 frozen The enzyme was further diluted in assay buffer and 10 (iL was used in the assay. 
Enzyme concentration in the assay was 2-3 nM. The assay was performed as follows: 
1 75 )iL of buffer was pipetted into the polystyrene plate, and 5 solution of a 
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compound of this invention in DMSO was added. The mixture was vortexed, treated 
with 10 \iL of enzyme in buffer, vortexed, treated with 10 jiL of substrate in water, and 
vortexed. The plate was placed in a Spectromax® (Molecular Devices Corporation, 
Sunnyvale, Ca) plate reader to follow the course of the reaction for 1 5 minutes at 405 
5 nm. The Spectromax® calculated the reaction rates which were used to calculate 

inhibition of the compounds of this invention versus the reaction rate of the enzyme in 
the absence of any inhibitor. The Ki 's of the inhibitors were calculated fipom the percent 
inhibition and previously established Km. The compounds of this invention inhibit 
urokinase as shown by the data for representative examples in Table I . 

10 

Table 1 

Inhibitory Potency of Representative Compounds Against Urokinase 



Example 


Ki(^M) 


Example 


Ki(^^I) 


1 


0.041 


29 


0.36 


2 


0.48 


30 


0.278 


3 


0.025 


31 


0.35 


4 


0.059 


32 


0.35 


5 


0.021 


33 


1.44 


7 


0.045 


34 


0.051 


8 


0.021 


35 


0.128 


9 


0.050 


36 


0.054 


10 


0.142 


37 


0.010 


11 


0.128 


38 


0.04 


12 


0.025 


39 


0.037 1 


13 


0.26 


40 


0.81 


14 


0.143 


41 


0.014 


15 


0.16 


46 


0.18 


16 


0.12 


48 


0.029 


17 


0.25 


49 


0.278 




0.047 


50 


0.043 


19 


0.144 


51 


0.123 1 


20 


0.084 


52 


0.53 1 


21 


0.084 


53 


0.343 1 


22 


0.291 


54 


0.343 1 
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23 


0.058 


55 


" i 

0.255 


24 


0.054 


56 


0.018 


25 


0.063 


57 


0.025 


26 


0.048 


58 


0.010 


27 


0.13 


59 


0.010 


1 28 


0.058 


60 


0.015 



The pharmacokinetic behavior of selected compounds of formula (I) were evaluated 
in Sprague-Dawley rats and cynomolgus monkeys. In a series of parallel studies, groups of . 
male rats (n=3/group) and female cynomolgus monkeys (n=3/group) received a single 5 
5 mg/kg IV or oral dose of selected compounds of formula (I). The compounds were prepared 
as solutions in either 0.2% hydroxpropyl methyl cellulose in water containing approximately 
5% DM SO or in an ethanolipropylene glycohDSW vehicle containing sodium hydroxide or 
hydrochloric acid (as needed for solubility) for both oral and IV dosing. All animals were > 
fasted overnight prior to dosing and throughout the study. Water was provided freely. 

10 Sequential blood samples were obtained from each animal at selected time points afle^ . 

dosing. Plasma was separated. by centrifugation at 4 ®C and frozen until analysis. The parent 
drug was selectively removed from the plasma contaminants by liquid-liquid extraction with 
a mixture of ethyl acetate and hexanes under acidic conditions. The parent drug was 
separated from coextracted contaminants using reverse phase HPLC with MS quantitation of 

15 the analytes. The plasma concentrations of the representative compounds of formula (I) were 
plotted as plasma concentrations ((xg/mL) versus time (hours after dosing) for both the IV and 
oral dosing, and areas imder the curve (AUC's) were determined for each method of dosing. 
The data were normalized, and the fraction of drug available systemically (F) was determined 
for the representative compounds of formula (I) by dividing the AUG for the oral dosing by 

20 the AUG for the IV dosing. The representative compounds of formula (I) tested showed 
surprisingly high F values, indicating excellent systemic blood levels. 

As shown by the good oral bioavailability and the high F value determined fix)m the 
pharmacokinetic studies, the compounds of the instant invention, including, but not limited 
to, those specified in the examples, are usefiil for the treatment of disease caused or 

25 exascerbated by urokinase. 

Synthetic Methods 

Abbreviations which have been used in the descriptions of the scheme and the 
examples that follow are: THF for tetrahydrofiiran; MTBE for methyl tert-butyl ether; LAH 
30 for lithium alimiinum hydride; DMAP for 4-dimethylaniinopyridine; DBU for 1,8- 
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. dia2abicyclo[5,4.0]undec-7'ene; NBS for N-bromosuccinimide; DMF for N,N- 

dimethylformamide; NMP for N-methylpyrrolidinone; DME for 1 ^-dimethoxy ethane; 
LiHMDS for lithium hexainethyldisila2dde; LDA for Uthium diisopropylamine; KHMDS for 
potassium hexamethyldisilazide; NaHMDS for sodium hexamethyldisilazide, OAc for 
5 acetate; dba for dibenzylideneacetone; TFA for trifluoroacetic acid; and BF3-OEt2 for boron 
trifluoride etherate. 

The compounds and processes of the instant invention will be better understood in 
connection with the following synthetic schemes which illustrate methods by vMch the 
compounds of the instant invention can be prepared. The compounds can be prepared by a 
10 variety of synthetic routes. Representative procedures are shown in Schemes 1-7. The 
groups are defined above. It will be readily apparent to on^ of • 

ordinary skill in the art that the compounds can be synthesized by substitution of the 
appropriate reactants and agents in the syntheses shown below. 

15 Scheme 1 




0) (2) (3) (4) (5) 



As shown in Scheme I, compounds of formula (1) can be condensed with compounds 
of formula (2) (X is OAc or CI) in the presence of base to provide compounds of formula (3), 

20 Representative bases include triethylamine, DMAP, pyridine, and 2,6-lutidine. Examples of 
solvents used in these reactions include dichloromethane, 1,2-dichloroethane, carbon 
tetrachloride, chloroform. The reaction temperature is about 10 to about 40 '^C and 
depends on the method chosen. Reaction times are typically about 1 to about 12 hoUrs. In a 
preferred embodiment, compounds of formula (1) in dichloromethane at room temperature 

25 are treated with compounds of formula (2), triethylamine, and DMAP, and stirred for 3 hours 
to provide compounds of formula (3). 

Compounds of formula (3) can be converted to compounds of formula (4) by 
treatment with oxalyl chloride , in the presence of ferrous (III) chloride, and treatment of the 
resulting product with sulfuric acid. Examples of solvents used in these reactions include 

30 dichloromethane, 1,2-dichloroethane, carbon tetrachloride, and chloroform. Reaction 
temperatures are about -78 ^C to about 70 ^C, and reaction times are typically about 1 to 
about 48 hourSi 

Conversion of compounds of formula (4) to compounds of formula (5) can be 
accomplished by treatment with a formylating agent. Representative formylating agents 
35 include CO/catalytic palladium, butyllithium/N,N-dimethylformamide, butyllithium/N- 
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formylmorphbline, and butyllithium/N-fonnylpiperidine. Examples of solvents used in these 
reactions include THF, dioxane, diethyl ether, and MTBE. The reaction temperature is about 
-78 '^C to about SO °C and depends on the method chosen. Reaction times are about O.S to 
about 12 hours- In a preferred embodiment, compounds of formula (3) in THF at -78 "^C are 
treated with butyllithium and N-formylmorphoiine» warmed to room temperature, and stirred 
for IS minutes to. provide compounds of formula (5). 



Scheme 2 




(9) (») 



As shown in Scheme 2, compounds of formula (6) can be converted to compounds of 
formula (7) by treatment with trifluormethanesulfonic anhydride in the presence of base. 
Representative bases include triethylamine, diisopropylethyiamine, pyridine, and 2,6-lutidine, 
Examples of solvents used in these reactions include dichloromethane, 1 ,2-dichloroethane, 
carbon tetrachloride, and chloroform. The reaction temperature is about 
-10 "^C to about 35 "^C and depends on the method chosen. Reacdon tunes are typically about 
2 to about 48 hours. In a preferred embodiment, compounds of formula (6) in 
dichloromethane at 0 ''C are treated with trifluoromethanesulfonic anhydride in the presence 
of triethylamine, wanned to room temperature, and stirred for 48 hours to provide 
compoimds of formula (7), 

Conversion of compounds of formula (7) to compounds of formxila (8) can be 
accomplished by treatment with carbon monoxide in the presence of catalytic palladium, 
water, and base, followed by treatment with N,0-dimethylhydroxylamine hydrochloride in 
the presence of an activating agent and base. Representative palladium catalysts include 
PdCl2(dppf), PdCl2(PPh3)2, and Pd(OAc)2, and representative bases include triethylamine, 
diisopropylethylamine, pyridine, and 2,6-lutidine. Examples of activating agents used in 
these reactions include (0-(-7-azabenzotriazol- 1 -yl)-N,N,N',N'-tetramethyluroniimi 
hexafluorophosphate, O-benzotriazoM -yl-N,N,>r,N'-tetramethyluronium 
hexafluorophosphate, and p-ben20triazol-l-yl-N,N,N',N'-tetramethyluronium 
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tetrafluoroborate. Representative solvents include THF, MTBE, diethyl ether, and 1^- 
dimethcxyethane. The reaction temperature is about 20 to about 125 "C and depends on 
the method chosen. Reaction times aie typically about 12 to about 48 hours. In a preferred 
embodiment, compoimds of formula (7) in THF and water are treated with triethylamine and 
5 PdCl2(dppf), heated to 1 1 5 ^C, stirred under 400 psi of carbon monoxide for 1 8 hours, cooled 
to room temperature, filtered, treated with diisopropylethylamine, N,0- 
dimcthylhydroxylamine hydrochloride, and (0-(7-azabenzotriazol-l-yl)-NJ4»N'J^'- 
tetiamethyluronium hexafluoiophoshphate, and stirred for 16 hours to provide compounds of 
formula (8). 

10 Compounds of formula (8) can be converted to compounds of formula (9) by 

treatment with a reducing agent. Representative reducing agents include LAH, sodium 
triacetoxyborohydride, lithium tri-tert-butoxyaluminohydride, and diisobutylaluminum 
hydride. Examples of solvents used in these reactions include THF, 1,2-dimethoxyethane, 
MTBE, and diethyl ether. The reaction temperature is about -10 to about 25 °C and 

15 depends on the method chosen. Reaction times are typically about 0.5 to about 12 hours. In 
a preferred embodiment, compounds of formula (8) in THF at 0 ®C are treated with LAH and 
stirred for 30 minutes to provide compounds of formula (9). 

Scheme 3 

o • o o 

f^^r^'Y^ocH^ f^^YV^o" f^YV"^^* 

HsCOy-^uA^ ^ HaCO,.^*^:^^,^^ ^ HaCO^^x^^Ac^^ 

O O O 

(10) (II) (12) 



20 



H3CO> 



O O o 

(15) (14) (13) 



As shown In Scheme 3, compounds of formula (10) can be converted to compounds 
of formula (11) by treatment with base. Representative bases Include potassium hydroxide, 
lithium hydroxide, and sodium hydroxide* Examples of solvents used in these reactions 
25 include methanol, ethanol, water, dioxane, and mixtures thereof. The reaction temperature is 
about 25 to about 1 10 and depends on the method chosen. Reaction times are typically 
about 0.5 to about 12 hours. In a preferred embodiment, compounds of formula (10) in 
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dioxane are treated with potassium hydroxide in methanol, heated to 70 and stirred for 30 
minutes to provide compounds of formula (11). 

Conversion of compounds of formula (11) to compoimds of formula (12) can be 
accomplished by treatment with a chlorinating ^ent in the presence of catalytic base. 
5 Representative chlorinating agents include SOCI2, PCI5, and PPh3/CCl4. Examples of bases 
used in these reactions include DMAP, DBU, and 2,6-lutidine. Representative solvents 
include toluene, hexanes, benzene, and mesitylene. The reaction temperature is about 25 to 
about 100 '^C and depends on the method chosen. Reaction times are typically about 0.5 to 
about 12 hours. In a preferred embodiment, compounds of formula (11) in toluene are treated 

10 with thionyl chloride and DMAP, heated to reflux for 1 hour, cooled to 85 ^C, and stirred for 
0.5 hours to provide compounds of formula (12). 

Compounds of formula (12) can be converted, to compounds of formula (13) by 
treatment with ammonia. Examples of solvents used in this reaction include 
dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane^ and chloroform. The reaction 

15 temperature is about 20 "^C to about 45 and depends on the method chosen. Reaction 

times are typically about 10 minutes to about 1 hour. In a preferred embodiment, compounds 
of formula (12) in dichloromethane at room tempemture are treated with dry ammonia gas for 
15 minutes to provide compounds of formula (13), 

Conversion of compoimds of formula (13) to compounds of formula (14) can be 

20 accomplished by treatment with a dehydrating reagenL Representative dehydrating reagents 
include triphosgene, phosgene, SOCl2> and P2O5. Examples of solvents used in these 
reactions include, trimethylphosphite, DMF, pyridine, and mixtures thra^eof. The reaction 
temperature is about 25 ^C to about 100 and depends on the method chosen. Reaction 
times are typically about 0.5 to about 12 hows. In a preferred embodiment, compounds of 

25 formula (13) in trimethylphosphite at room tempemture are treated with triphosgene, stirred 
for 20 minutes, heated to 80 **C, and stirred for 1 hour to provide compounds of formula (14). 

Compounds of formula (14) can be converted to compounds of formula (15) by 
treatment with a brominating agent. Representative brominating agents include NBS, 
dibromodimethylhydantoin/trifluororaethanesulfonic acid, Br2, and HOBr. Examples of 

30 solvents used in these reactions incliide dichloromethane, carbon tetrachloride, chloroform, 
and 1,2-dichloroethane. The reaction temperature is about 25 **C to about 
50 "C and depends on the me&od chosen. Reaction times are typically about 1 to about 36 
hours. In a preferred embodiment, compounds of formula (14) in dichloromethane at room 
temperatue are treated with dibromodimethylhydantoin and trifluoromethanesulfonic acid and 

35 stirred for 1 8 hours to provide compounds of formula (15). . 
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Scheme 4 




As shown in Scheme 4, compounds of formula (15) can be converted to compoimds 
5 of fomiula (16) by treatment with a reducing agent. Representative reducing agents include 
borane/pyrrolidine complex, LAH, diisobutylalumnium hydride, CaBH4, and lithium tri-tert- 
butoxyaluminum hydride. Examples of solvents used in these reactions include THF, 
pentane, MTBE, diethyl ether, and mixtures thereof. The reaction temperature is about -10 
**C to about 30 ''C and depends on the method chosen. Reaction times are typically about 0.5 

10 to about 12 hours. In a preferred embodiment, compounds of formula (15) at 0 °C are treated- 
with a solution of borane/pyrrolidine in THF and pentane, stirred for 15 minutes, wanned to 
room tempemture, and stirred for 5 hours to provide compounds of formula (16). 

Conversion of compounds of formula (16) to compounds of formula (17) can be 
accomplished by treatment with a brominating agent Representative brominating agents 

15 include NBS/PPha.LiBr/PBrj, Brj/PPhj, and CBr4/PPh3. Examples of solvents used in these 
reactions include dichloromethane, 1 ,2-dichIoroethane, and THF. The reaction temperature is 
about 0 to about 35 °C and depends on the method chosen* Reaction times are typically 
about 8 to about 24 hours. In a preferred embodiment, compounds of formula (16) are treated 
with PPh3 and NBS, wanned to room temperature, and stirred for 16 hours to provide 

20 compounds of formula (17). 

Compounds of formula (17) can be converted to compounds of formula (18) by 
treatment with a trialkylphosphite. Representative trialkylphosphites include 
trimethylphosphite and triethylphosphite. Examples of solvents used in these reactions 
include DMF, NMP, dioxane, atkl DME. The reaction temperature is about about 80 ""C to 

25 about 160 and depends on the method chosen. Reaction times are typically about 1 to 
about 12 hours. In a preferred embodiment, compounds of fomiula (17) in DMF are treated 
with triethylphospite, heated to 155 **C» and stirred for 3 hours to provide compounds of 
formula (18). 
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Scheme 5 

Br 




As shown in Scheme S, compounds of fomiula (18) can be condensed with 
5 compounds of formula (5) (synthesized in Scheme 1) or with compounds of formula (9) 
(synthesized in Scheme 2) in the presence of base to provide compounds of formula (19). 
Representative bases include LiHMDS, LDA, KHMDS, and butyllitiiium. Examples of 
solvents used in these reactions include TUF, DME, diethyl ether, and MTBE. The reaction 
temperature is about 0 °C to about 25 ^C, and depends on the method chosen. . Reaction times 

10 are typically about 0.5 to about 12 hours. In a preferred embodiment, compounds of formula 
(18) in TEiF at 5 *C are treated with LiHMDS. stirred for 30 minutes, treated with 
compounds of formula (5) or compounds of formula (9), warmed to room temperature, and 
stirred for 16 hours to provide compounds of formula (19). 

Compounds of fomiula (20) can be prepared by the cross-coupling of compounds of 

\ 5 fomiula (19) with an appropriately substituted organometallic reagent (R^-M) in the presence 
of a catalyst. Representative coupling partners include organoboranes, organomagenesium 
halides, and organostannanes* Examples of catalysts used in these reactions include 
Pd(PPh3)4, PdCl2(PPh3)2, and Pd(OAc)2. Solvents used in these reactions include THF, 
NMP, DMF, and acetonitrile. The reaction temperature is about 

20 25 to about 100 '^C and depends on the method chosen. Reaction times are typically about 
1 to about 24 hours. 

Compounds of formula (20) can be converted to compoimds of fomiula (21) by 
treatment with diazomethane or trimethylsilyldiazomethane in the presence of a palladium 
catalyst. Representative palladium catalysts include Pd(OAc)2, PdCl2, and Pd2(dba)3. 
25 Examples of solvents used in these reactions include THF, diethyl ether, and MTBE. The 
reaction temperature is about -10 **C to about 25 ^C and depends on the method chosen. 
Reaction times are typically about 30 minutes to about 1 hour. In a preferred embodiment. 
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compounds of formula (20) in THF are treated with diazomethane and Pd(OAc)2 and stiired 
for 20 minutes to provide compounds of formula (21). 



Scheme 6 



5 




As shown in Scheme 6, compounds of formula (22) can be converted to compounds 
of formula (23) by treatment with a reducing agent. Representative reducing agents include 
diisobutylaluminum hydride, sodium borohydride, and sodiiim triacetoxyborohydride. 

10 Examples of solvents used in these reactions include methanol, ethanol, isopropanol, and n- 
propanol. The reaction tempemture is about 20 ®C to about 40 **C and depends on the method 
chosen. Reaction times are typically about 0.5 to about 6 hours. In a preferred embodiment, 
compounds of formula (22) in methanol at room temperature are treated with sodium 
borohydride and stirred for 30 minutes to provide compounds of formula (23). 

15 Conversion of compounds of formula (23) to compound of formula (24) can be 

accomplished by treatment with an appropriately substituted aldehyde in the presence of a 
reducing agent (R^ is alkyl), or by treatment with an acylating agent in the presence of base 
(R^ is acyl). Representative reducing agents include sodium triacetoxyborohydride and 
sodium cyanoborohydride, while representative bases include potassium carbonate, sodium 

20 carbonate, and sodium bicarbonate. Examples of solvents used in these reactions include 

dichloromethane, dioxane, chloroform, and THF. The reaction temperature is about -10 to 
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about 35 ""C and depends on the method chosen. Reaction times are typically about 2 to 
about 36 hours. 

Compounds of formula (24) can be converted to compounds of formula (25) by 
treatment with an anionic nitrogen source such as lithium hexamethyldisilazide, potassium 

5 hexamethyldisilazide, or sodium hexamethyldisilazide followed by treatement with acid. 
Representative acids include HCl, H2SO4, and HNO3. Examples of solvents used in this 
reaction include THF, hexanes, MTBE, diethyl ether, and mixtures thereof. The reaction 
temperature is about -1 0 to about 35 and depends on the method chosen. Reaction 
times are typically about 1 to about 36 hours. In a preferred embodiment, compounds of 

10 formula (24) in THF at 0 ^^C are treated with lithium hexamethyldisilazide in hexanes, 

warmed to room temperature, stirred for 1 8 hours, treated with 10% HCl, and stirred for 24 
hours to provide compounds of formula (25). 

Compounds of formula (24) can also be converted to compounds of formula (26) by 
treatment with hydroxylamine. Examples of solvents used in this reaction include edianol, 

15 methanol, and isopropanol. The reaction temperature is about 25 ^'C to about 

100 *C and depends on the method chosen. Reaction times are typically about 1 to about 12 
hom^. In a preferred embodiment, compounds of foraiula (24) in ethanol are treated with 
hydroxylamine hydrochloride and triethylaniine, heated to 80 °C, and stirred for 2,5 hours to 
provide compotuids of formula (26). 
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As shown in Scheme 7, compounds of foraiula (28) can be subjected to deprotection 
5 conditions to provide compounds of fomiula (29). Representative deprotection conditions 
include HCl, TFA, trimethylsilyliodide, and aluminum trichloride. Examples of solvents 
used in these reactions include dichloromethane, chloroform, water, THF, and mixtures 
thereof. The reaction temperature is about 0 to about SO and depends on the method 
chosen. Reaction times are typically about 0.5 to about 12 hours. In a preferred 
10 embodiment, compounds of formula (28) in dichioromethane at room temperature are treated 
with trifluoroacetic acid and stirred for Ihour to provide compounds of formula (29). 

Compoimds of formula (29) can be converted to compounds of formula (30) and 
subsequently to compounds of formula (31) or (32) following the procedures described in 
Scheme 6, 

15 The instant invention will now be described in connection with certain preferred 

embodiments which are not intended to limit its scope. On the contrary, the instant invention 
covers all alternatives, modifications, and equivalents as can be included within the scope of 
the claims. Thus, the following examples, which include preferred embodiments, will 
illustrate the preferred practice of the instant invention, it being understood that the examples 

20 are for the purposes of illustration of certain preferred embodiments and are presented to 
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provide what is believed to be the most useful and readily understood description of its 
procedures and conceptual aspects. 

Example 1 

8"(3-furvlV6-(2"(l-isopropyl-3,4-dihydrO'7-isoquinolihvncYclopropyl^ 
naphthalenecarboximidamide 

Example lA 
6-(methoxycarbonylV2-naphthoic acid 
A solution of dimethyl 2,6-naphthalenedicarboxylate (39.6 g, 162 mmol) in dioxane 
(1.2 L) was heated to 70-80 slowly treated widi a solution of KOH (9.1 g» 162 mmol) in 
methanol (162 mL), heated to 70 ^C, stirred for 30 minutes, cooled to room temperature, and 
filtered. The solid was washed sequentially with dioxane and diethyl ether, dissolved in 
water, adjusted to pH<7 with IM HCl, and filtered. The solid was washed with water and 
dried to provide the desired product. 
MS (DCI/NH3) m/e 231 (M+H)^ 

Example IB 
methyl 6-(chlorocarbonylV2-naphtfaoate 
A suspension of Example lA (15.0 g, 6S.0 mmol) in toluene (190 mL) was treated 
wiA thionyl chloride (20 mL, 276 mmol) and DMAP (15 mg), heated to refltix for 1 hour, 
cooled to 85 ^C, and stirred for 35 minutes. The mixture was distilled to remove 60 mL of 
solvent, cooled to room temperature, triturated with hexanes, and filtered to provide the 
desired product. 

MS (DCI/NH3) m/e 249 (M+H)^ 

Example IC 
methyl 6-(aminocarbonyI)-2-naphthoate 
A solution of Example IB (15.0 g, 60.3 mmol) in dichloromethane (400 mL) at room 
temperature was treated with dry ammonia gas and stirred for 15 minutes. The resulting . 
precipitate was collected by filtration, washed with water, and dried to provide the desired 
product. 

MS (DCI/NH3) m/e 230 (M+H)"". 

Example ID 
methyl 6-cyano-2-naphthoate 
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A suspension of Example IC (3 1 .0 g, 1 35 mmol) in trimethylphosphite (450 mL) at 
room temperatdre was treated with uiphosgene (27.G g, 136 mmoi), stirred for 20 minutes, 
heated to 80 ""C, stirred for 1 hour, and cooled to room temperature. The resulting slurry was 
treated with water and filtered. The solid was washed with water and dried to provide the 
5 desired product. 

MS (DCI/NH3) m/e 212 (M+H)*. 

Example IE 
methyl 4-bromo-6'Cyano-2-naphthoate 

10 A solution of Example ID (5.50 g, 26.0 mmol) in dichJoromethane (125 mL) at room 

temperature was treated with dibromodimethylhydantoin (4.47 g, 15.6 mmol) and 
trifluoromethanesulfonic acid (2.51 mL, 28.4 mmol), stirred in darkness for 18 hours, and 
poured into saturated NaHS03. The mixture was adjusted to pH>7 with Na2C03, and 
extracted with ethyl acetate. The combined extracts were washed with brine, dried (Na2S04), 

IS filtered, and concentrated. The concentrate was recrystallized fiom etfaanol/etfayl acetate to 
provide die desired product. 
MS (DCI/NH3) m/e 307 (M+NH4)*. 



Example IF 

20 8-bromo-6-(hydroxymethyl)-2-rLaphthonitrile 

A solution of pyrrolidine (0.747 g, 10.5 mmol) in THF (20 mL) at 5 ""C was treated 
with 1 M BH3 in THF ( 1 0.5 mL, 1 0.5 mmol), stirred for 1 hour, treated with 2M n- 
butyllitfaium in pentane (5.25 mmol, 10,5 mmol), stirred for 30 minutes, and waixned to room 
temperature over 30 minutes. The solution was cooled to 0 treated with Example IE 

25 (2.90 g, 10.0 mmol), stirred for 15 minutes, warmed to room temperature, and stirred for 5 
hours. The mixture was cooled to 0 and treated slowly with 2M HCl (27 mL). The 
aqueous phase was extracted with dichioromethane, and the combined extracts were washed 
with water and brine, dried (MgS04), filtered, and concentrated to provide the desired 
product of suificient purity for subsequent use without further purification. 

30 MS (DCI/NH3) m/e 279 (M+NH4)''; 

^HNMR (300 MHz, DMSO-d^) S 8.55 (s, IH), 8.19 (d, IH), 8.03 (s, IH), 7.99 (d, IH), 7.90 
(dd, IH), 5.58 (t, 1 H), 4.72 (d, 2H). 

Example IG 

35 8-bromo-6-(bromomethvlV2-naphthonitrile 

A suspension of Example IF (2.13 g, 8.16 nunol) and triphenylphosphine (2.15 g, 
8.13 mmol) in dichioromethane (40 mL) at 0 °G was treated in small portions witib NBS (1 .45 



-24- 




wo 01/81314 PCTAJSOl/13491 

g, 8,13 mmol), wanned to room temperature, and stirred for 16 hours. The mixture was 
washed with saturated NaHCOj, dried {MgS04), filtered, and concentrated. The concentrate 
was dissolved in dichloromethane and passed through a pad of silica gel to provide fte 
desired product. 
5 MS(DCI/NH3)m/e341 (M+NH4)*; 

*H NMR (300 MHz, DMSO-d^) S 8^58 (s, IH), 8.21 (d, IH), 8.20 (s, IH). 8.13 (d, IH), 7.95 
(dd, lH),4.90(s,lH). 

Example IH 

10 diethyl (4-bromo-6'Cvano-2-naphthvnmethvlphosphonate 

A suspension of Example IG (0,43 g, 1,31 mmol) and triethylphosphite (0.34 mL, 2.0 

mmol) in DMF (2 mL) was heated to 155 ^C, stirred for 3 hours, and concentrated to provide 

the desired product of sufficient purity for subsequent use without further purification. 

MS (DCI/NH3) m/e 399 (M+NHi)^; 
15 'H NMR (300 MHz, DMSO-dg) 8 8.55 (s, IH), 8.17 (d, IH), 8.00 (s, IH), 7.99 (s, IH), 7.91 

(dd. IH), 3.99 (sext, 4H). 3.51 (d, 2H), KIS (t, 6H), 

Example 11 
7'bromo-l-isopropyl-3,4-dihvdroisoquinoline 
20 The desired product was prepared from 2-(4-bromophenyl)ethylamine and 2- 

methylpiopanoyl chloride according to the procedure described in XOrg.Chem. 1991, 56, 
6034. 

MS (ESI(+)) m/e 252 (M+H)^ 

25 Exanlple IJ 

1 -isopropvU3 ,4-dihvdTO-7-isoquinolinecarbaldehyde 
A solution of Example II (4,7 g, 1 8.7 mmol) in THF (80 mL) at -78 was treated 
dropwise with 2.5M n-butyllithium in hexanes (9.0 mL, 22.4 mmol), stirred for 20 minutes, 
treated dropwise with DMF (2.2 mL, 28,0 mmol), stirred for 20 minutes, quenched with 
30 saturated NH4CI, warmed to room temperature, and extracted with diethyl ether. The 
combined extracts were washed with brine, dried (MgS04), filtered, and concentrated to 
provide the desired product. 
MS (DCI/NH3) m/e 202 (M+H)^. 

35 Example IK 

8-bromoT6-(2-(lMSopropvl0.4-dihvdro-7-isoquinolinvltethenylV2-naphthomtriU 
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A solution of Example IH (3.82 g, 10 mmol) in THF (20 mL) at 5 ""C was treated 
dropwise with IM LiHMDS in hexanes (1 1 mL, 1 1 mmol), stiired for 30 minutes, and treated 
with Example 1 J. The mixture was warmed to room temperature over 16 hours, treated with 
2M HCl (20 mL), and extracted with dichloromethane. The combined extracts were washed 
with water and saturated NaHC03, dried (MgS04), filtered, and concentrated. The 
concentrate was dissolved in dichlorometfaane, filtered through a pad of silica gel, 
concentrated, and lecrystallized fiom ethyl acetate to provide the desired product. 

Example IL 

8-(3-furylV6-(2-(l-isopropvI-3,4-dihydro"7-isoQiiinolinvnethenvl)-2-naphA^ 
' The desired product was prepared fix>m Example IK and tribulyl(3-furyl)stannane 
according to the procedure described in J. Am, Chem. Soc. 1987, 109, 5478-5486. 
MS {DCI/NH3) m/e 417 (M+H)^ 

Example IM 

8-(3-ftiryn-6-f2-(l-isopropyl-3,4-dihvdro-7-isoquinolinvncvclopropYlV2-naphthomtrile 
A solution of Example 1 L (0.4 g, 1 .0 mmol) in THF (10 mL) was added dropwise to 
diazomethane (10 mL) at 0 **C, treated with Pd(OAc)2 (15 mg), stirred 20 minutes, filtered, 
and concentrated to provide the desired product. 
MS (DCiyNH3) m/e 431 (M+H)"". 

Example IN 

8-(3-furyl>^(2-^l-isopropylO,4-dihydn>-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecaifaoximidamide 
A solution of Example 1 M (0.4 g, 1 .0 mmol) in THF (20 mL) at 0 "'C was treated 
withl.OM LiHMDS in hexanes (5,0 mL, 5.0 mmol), warmed to room temperature, stirred for 
18 hours, treated with 10% HCl (20 mL), stirred for 24 hours, and concentrated. The 
concentrate was purified by preparative reverse-phase HPLC using 10 % to 90 % 
acetonitrile/water/0. 1% TFA to provide the desired product 
MS (DCI/NH3) m/e 448 (M+H)"^; 

^H NMR (300 MHz, DMSO-d^ 5 9.41 (br s, 3H), 9.27 (br s, 2H), 8,53 (s, IH), 8.26 (s, IH), 
8.1 1 (d. IH), 7.99 (s, IH), 7.92 (t, IH). 7.86 (s, IH), 7.80 (dd, IH), 7.64 (dd, IH), 7.51-7.46 
(m, 2H), 7.08-7.05 (m, IH), 3.90 (hept, IH), 3.83 (t, 2H), 3.06 (t, 2H), 2.67-2.54 (m, 2H), 
1.85-1.72 (m, 2H), 1.33 (t, 6H); 

Anal, calcd. for C3oH29N30-2.5CF3C02H: C, 57.38; H, 4.33; N, 5.74; F, 19.45. Found: C, 
57.14; H, 4.28; N, 5.78; F, 19.21. 
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Example 2 

6-(2-(l-isopropyl-7-isoquinolinvi)cyclopropylV2-naphthalenecarboximidamide 

Example 2A 

6>(2-fl-bopropyl-7-isoqttmolinyl)cyclopropylV2-naphthoiMtri 
A suspension of Example 14A (74.0 mg, 0.20 mmol) and 10% Pd/C (7.6 rag) in 
decalin (5 mL) was heated to 180 **C, stirred for 2 hours, and concentrated. The concentrate 
was purified by flash chromatography on silica gel using dichloromethane then 60% ethyl 
acetate/hexanes to provide the desired product. 

Example 2B 

6-(2-(l-isopropyl-7-isoquinolinyl)cyclopropyl)-2-naphthalenecarboximidamide 
The desired product was prepared by substituting Example 2A for Example IM in 
Example IN. 

MS (DCI/NH3) m/e 380 (M-fH)*; 

*H NMR (300 MHz, DMSO-d^) S 9.05 (br s, 2H), 8.45 (m, IH), 8.42 (d, IH), 8.33 (br s, IH), 
8.07 (s, 2H), 8.05 (s, 2H), 7.94-7.86 (m, IH), 7.92 (s, IH), 7.80 (dd, IH), 7.79-7.74 (m, IH), 
7.57 (dd, IH), 4.22-4.12 (m, IH), 2.78-2.66 (m, 2H), 1.93-1.81 (m, 2H), 1.40 (t, 6H), 9.41 (br 
s,2H); 

Anal, calcd. for C26H25N3-2,5CF3C02H: C, 56.03; H, 4.17; N, 6.32. Found: C, 56.04; H, 
4.12; N. 6.40. 

Example 3 

8-(3-furylV6'(2-(l-isopropyl-2-methyl-l^J,44etrahydro-7-isoquinolinyl^^ 

naphflialenecarboximidamide 

Example 3A 

8-(3-furyl)-6-(2-(l-isopropyl-2-methyl-l,23,44etrahydro-7-isoquinolinyncyclopropyl^^ 

naphthonitrile 

The desired product was prepared by substituting Example IM for Example 3 IF in 
Example 32 A. 

MS (DCI/NH3) m/e 447 (M+H)". 

Example 3B 

8-(3-furyl)-6-(2-(l-isopropvl-2"methyl-U2,3,4-tetrahydro-7-isoquinolinvl)cycloprop 

naphthalenecarboximidamide 



-27- 



wo 01781314 



PCTAJSOl/13491 



The desired product was prepared by substituting Example 3 A for Example IM in 
Example IN. 

MS (pCVm^) m/e 464 (M+H)*; 

*H NMR (300 MHz. DMSO-d^ 8 9.39 (br s, 3H), 9.1 1 (br s, 2H), 8.52 (s, IH), 8.26 (m, IH). 
5 8.10 (dd, IH). 7.92 (t, IH), 7.84 (s, IH), X79 (d, IH), 7.49 (s, IH), 7.25-7.18 (m, 210. 7,08- - 
7,03 (m, 2H), 4.23-4.16 (m, IH), 3.75-3.61 (m, 2H). 3.33-3.21 (m, IH). 3.04-2:98 (m, 2H), 
2.83 (m, 3H), 2.53-2.32 (m, IH), 2.20-2.10 (m, IH), 1.70-1.50 (m, 2H), 1.10 (t. 3H), 0.84 (t, 
3H); 

Anal, calcd. for C3jH33N30-2.6CF3C02H: C, 57.20; H, 4.72; N, 5.53. Found: C, 57.26; H, 
10 4.91 ;N, 5.33. 

Example 4 

6-(2-(l-isQpropvI"3,4-dihvdrb-7-isoquinolinyl)cyclopropyl)-8-(3-mcthoxy-l-propenyl)-2' 

naphthalenecarboximidamide 

15 

Example 4A 

8>bromo-6-(2-(l-isopropvl-3.4-dihvdnj-7-isoquinolinyl)cyclopropyl)-2-naphthonitrile 
The desired product was prepared by substituting Example IK for Example IL in 
Example IM. 
20 MS(DCI/NH3)m/e445(M+H)^ 

Example 4B 

2-(3-methoxy'l -propcnylV4.4,S,S-tetramethvl-U3.2-dioxaborolane 
The desired product was prepared from 3-medioxy-l-propyne according to the 
25 procedure described in Tetrahedron Lett. 1995, 36, 5665-5668. 

Example 4C 

6-(2-( 1 -isopropyI-3>4-dihydro-7-isocruinolinyl)cyclopropyl)-8-(3-methoxy- 1 -proi3enyl)r2- 

naphthonitrile 

30 A solution of Example 4A (0.4 g, 1 ,0 mmol) and Example 4B (0.2 g, 1 .0 mmol) in 

THF was treated with PdCl2(PPh3)2 (35 mg, 0.05 mmol), heated to 57 °C, and treated with 
IM LiOH (2 mL, 2.0 mmol). The reaction was stirred for 3 hoiurs, cooled to room 
tempemture, treated with 2M HCl (20 mL), and stirred for 30 minutes. The mixture was 
diluted with dichloromethane, washed with water and brine, dried (Na2S04), filtered, and 

35 concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 25% ethyl acetate/hexanes to provide the desired product. 
MS (APCI(H-)) m/e 435 (M+H)*. 
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Example 4D 

6^2-( 1 -isopropvl-3 ,4-dihvdro-7-isoquinolmyl)cyclopropy lV8-(3-methoxv- 1 -prop€nvlV2- 

naphthalenecarboximidamidc 
5 Example 4C was processed as described in Example IN, then purified by reverse 

phase HPLC using 1 0% to 90% methanol/waler/0. 1 %TFA to provide the desired product 
MS (APCI(+)) m/e 452 (M+H)''; 

NMR (300 MHz, CD3OD) 5 8.65 (s. 1H)» 8.05-8.03 (m, 2H), 7,80-7.74 (m, 3H), 7.63 (br 
s, 3H), 7.48 (d, IH). 7.37-7.27 (m, 4H). 6.47 (dt, IH), 4.25 (dd, IH), 3.66-3.48 (m, 2H), 3.31- 
10 3.29 (m, 6H), 2.78-2.75 (m, 2H), 2.49-2.45 (m, 2H), 1 .74-1 .65 (m, 2H), 1 .25 (dd, 6H). 

Example 5 

6>(2-(l-isopropyl-2-methyl-K2,3,4-tetrahydrO"74soqmnolinyl)cvclopropyl)-S-((lE)-3- 
methoxy- 1 -propenyl)"2-naphthalenecarboximidamidc 

15 

Example 5A 

6-(2-(l 4soprdpvl-2-methyM .2,3,4-tetrahydro-7-isoquinolinyncy clopropvlV8-(( 1EV3- 

methoxy- 1 -propenyl V2-naphthonitrile 
The desired product was prepared by substituting Example 4C for Example 3 IF in 
20 Example 32A. 

MS (APCI(+)) m/e 451 (M+H)"". 

Example 5B 

6-f2-(l-isopropvl-2-methvl>L2,3,4-tctrahydro-7-isoquinoHnyl)cvclopTopylV8-f(^ 
25 methoxy-l-propenyi)-2-iiaphthalenecaiboximidamide 

The desired product was prepared by substituting Example 5 A for Example 1 M in 
Example IN. 

MS (APCI(+)) m/e 468 (M+H)"^; 

NMR (300 MHz, CD3OD) 8 8.65 (s, IH), 8.05-8,03 (m, 2H), 7.80-7.72 (m, 4H), 7.61 (s, 
30 IH), 7.50 (d, IH), 7.23 (br s, 4H), 7.06-7.05 (m, IH), 6.47 (dt, IH), 4.25 (dd, IH), 3.76-3.68 
(m. IH), 3.31-3.29 (m, 9H), 3.12-3.08 (m, 2H), 2.88 (br s, 2H), 2.45-2.40 (m, 2H), 2.22-2.17 
(m, IH), 1 .72-1 .57 (m, 2H), 1 .20 (dd, 2H), 0.93 (dd, 2H). 

Example 6 

35 N^-hvdroxv-6-a-(l-isoprQPvl-2-methvl-U2,3,4-tetrahvdro-74soquinoiinyn 

(( 1 E)-3-methy 1- 1 -butenyn-2-naphthaienecarboximidamide 



-29- 



m 

WO 01/81314 



PCTAJS0iyi3491 



The desired product was prepared by substituting Example 37B for Example 42K in 
x^ampie HZJ^. 

MS (APCI(+)) m/e 482 (M+H)*; 

*H NMR (300 MHz, CD3OD) 6 8.5 1 (s, IH), 8.02 (d, IH), 7,68-7.65 (m, 2H), 7.53 (s, IH), 
5 7.25-7.06 (m, 4H), 6.39^ Jl (m, IH), 4.22 (dd, IH), 3.83-3.76 (m, IH), 3.31-3.29 (m, 3H), 
3.13 (dd. 2H), 2.97-2.93 (m, 3H), 2.68-2.61 (m, IH), 2.43-2.36 (m, 2H), 2.21-2.18 (m, IH), 
1.72-1.55 (m, 2H), 1.27-1.15 (m. 9H), 0.96 (dd, 3H). 

Example 7 

10 6-f2-fl-isopiopyl-3,4-dihvdro-7-isoquinolinyl)cvclopropvlV8-tetrahvdro-3-fu^ 
o naphthalenecarboximidamide 

Example 7 A 

8-f3-hvdroxv-l-(hvdroxYmethyllpropyl)-6-(2-(14sopropyl-3,4-dihydro-7- 
15 isoQmnolinvl)eflienylV2-naphthoDitrile 

A solution of Example IK (3.09 g, 10 nunol) in N-methylpyrrolidinone (10 mL) was 
treated with PdClj (120 mg, 1 mmol), cis-2-butene-l,4-diol (L23 mL, 15 mniol) and 
NaHCOj (1.01 g, 12 mmol), heated to 130 *C, stirred for 1 hour, cooled to room temperature, 
and purified by flash colunm chromatogrq>hy on silica gel with 30% ethyl acetate/hexanes to 
20 provide the desired product. 

Example 7B 

6-(2-(l-isopropyl-3.4-dihydro-7-isoquinolinyl)ethenyn-8-tetrahydro-3-furanyl-2- 

naphthonitrile 

25 A solution of Example 7A (140 mg, 0.52 mmol) in dichloromethane (3 mL) at 

0 **C was treated with triethylsilane (0.166 mL, 1.04 mmol) and BF3-OEt2 (0.096 mL, 0.78 
mmol), wanned to room temperature, stirred for 4 hours, and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with 25% ethyl acetate/hexanes to 
provide the desired product 

30 MS (APCI(+)) m/e 421 (M+H)^ 

Example 7C 

6-(2-(l-isopropvl-3.4-dihydro-7-isoquinolinyncyclopropyn-8-tetrahydro-3-fui^ 

naphthonitrile 

35 The desired product was prepared by substituting Example 7B for Example 1 L in 

Example IM. 

MS (APCI(+)) m/e 435 (M+H)^ 
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Example 7D 

6-(2^1-isoDropvl-3,4KMhvdTO-7-isoQumolinvncYdopropYlV^ 

naphtfaaleTCcarboximidamide 
. The desired product was prepared by siibstituting Example 7C for Example IM in 
5 Example IN, 

MS (APCI(+)) m/e 452 (M+H)""; 

NMR (300 MHz, DMSO-d^) 5 9.51 (s, 2H), 9.15 (s, 2H), 8,70 (s, IH), 8.05 (d, IH), 7.97 
(s, IH), 7.85 (dd, IH), 7.71 (s, IH), 7.62 (m, IH), 7.47 (m, 2H), 4.32 (m, IH), 4.21 (m, IH), 
4.04 (m, IH), 3.90 (m, 2H), 3.79 (m, 2H). 3.05 (t, 2H), 2.56 (t, 2H), 2.13 (m, IH), 1.75 (m, 
10 2H), lJ4(t,6H); 

Anal, calcd. for C30H33N3O.I.4HCI: C, 62.60; H, 6.37; N, 7.30. Found: C, 62.42; H, 6.72; N, 
6,94. 

Example 8 

15 6-(2-(l-isopropyl-3.4-dihydro-7>isoquinolinyl)cyclopropyl)-8-(flE)-3-me^^ 

naphthalenecarboximidamide 

Example 8A 
methyl 6-cyano-4-nitro-2-naphthoate 

20 A solution of Example ID (5.2 g, 0.025 mol) in concentrated sulfiiric acid (75 mL) at 

0 was treated with potassium nitrate (0.025 mol);, stirred for 10 minutes, poured into ice 
(500 g), and extracted with ethyl acetate. The combined extracts were washed sequentially 
with water, IM NaOH, and brine, dried (MgS04), treated with silica geU filtered, and 
concentrated to a volume of 200 mL. The mixture was heated until the solids dissolved, 

25 treated with ethanol (20 mL) and ether (20 mL), and stirred for 16 hours. The resulting 

precipitate was collected by filtration and washed with ethanol to provide the desired product. 
The filtrate was concentmted, treated with dichloromethane (250 mL) and silica gel, filtered, 
and concentrated. Crystallization firom ethyl acetate/ethanol provided additional desired 
product* 

30 MS (DCI/NH3) m/e 257 (M+H)"^, 

Example 8B 
methyl 4-amino-6-cvano'>2-naphthoate 
A solution of Example 8A (1,0 g, 3.90 mmol) and 10% Pd/C (1 12 mg) in ethyl acetate 
35 (80 mL) at room temperature was stirred under 1 atm of hydrogen for 9 hours, purged with 
nitrogen for 1 hour, filtered, and concentrated to provide the desired product. 
MS (DCI/NH3) m/e 227 (M+NH4)"'. 
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Example 8C 
Diethyl 6-cvano-4-iodo-2-Daphthoate 
A solution of Example 8B (2.0 7.60 mmol) in 3M HCl (ISO ml) at 0 ""C was treated 
5 dropwise with 40% sodium nitrite (13 mL), stirred for 1 0 minute^ treated with a solution of 
KI (1.9 g, 14.9 mmol) in water (2 rnL), wamied to room temperature, and stirred for 16 
hours. The mixture was treated with sodium thiosulfate (2 g) and extracted with ethyl 
acetate. The combined extracts were washed sequentially with 30% sodium thiosulfate, 10% 
sodium bicarbonate, and 10% NaCl, dried (Na2S04), filtered, and concentrated. The 
10 concentrate was purified by flash column chromatography on silica gel with 25% ethyl 
acetate/hexanes to provide the desired product 
MS PCI/NH3) m/e 338 (M+H)*. 

Example 8D 

15 diethyl (6-cyano-4'iodo-2-naphthvl)methvlphosphonate 

The desired product was prepared by substituting Example 8C for Example IE in 
Examples IF- IH- 
MS (DCI/NH3) m/e 446 (M+H)^ 

20 Example 8E 

8"iodo-6-(2-(14sopropylO,4-dihydro-7-isoquinolinyl)ethenyl)-2-naphthonitrile 
The desired product was prepared by substituting Example 8D for Example IH in 
Example IK. 

MS (APCI(+)) m/e 477 (M+H)"*. 

25 

Example 8F 

8-(l-hydroxy>3-methylbutyl)-6-(2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)ethenyl)-^ 

naphthoni trite 

A solution of Example 8E (250 mg, 0.52 mmol) in THE (5 mL) at -90 "^C was treated 
30 with 2.5M n-butyllithium in hexanes (0.210 mL, 0.525 mmol), stirred for 2 minutes, treated 
with isovaleialdehyde (0.056 mL, 0.63 mmol), and stirred for 30 minutes. The reaction was 
warmed to room temperature, quenched with water, and extracted with ethyl acetate. The 
combined extracts were dried (Na2S04), filtered, and concentrated. The concentrate was 
purified by flash coluxxm chromatography on silica gel with 25% ethyl acetate/hexanes to 
35 provide the desired product 

MS (APCI(+)) m/e 437 (M+H)*. 
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Example 8G 

8-n-hvdiDXYO-methylbutYl)'6-(2-(l'isopropvl-3,4-dihydro^7>isoquinoliD^ 

naphthonitrilc 

The desired product was prepared by substituting Example 8F for Example IL in 
Example IM. 

MS (APCI{+)) m/e 451 (M+H)"". 

Example 8H 

6'(2'( 1 -isoprppy 1-3 ,4-dihvdro-7-isoquinoliny l)cy clopropyl)-8-(( 1 E)-3-methvl« 1 ■butenyl>2- 

naphthonitrile 

A solution of Example 8G (120 mg, 0.27 mmoi) in 1 ,2 diethoxyethane was treated 
witii para-toluenesulfonic acid (253 mg,1.3 mmol) and 3 A molecular sieves (500 mg), heated 
to 185 ^C, and stirred for 3 hours. The mixture was cooled to room temperature, quenched 
with saturated NaHC03, and extracted with ethyl acetate. The combined extracts were 
washed with water, dried (Na2S04), filtered, and concentrated. The concentrate vfas purified 
by flash column chromatography on silica gel with 25% ethyl acetate/hexanes to provide the 
desired product 

MS (APCI(+)) m/e 433 (M+H)"". 

Example 81 

6'(2-(l-isopropylO,4-dihydro-7-isoquinolinyncyclopropylV8-((lEV3-methyl-l-butenyl)-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 8H for Example IM in 
Example IN. 

MS (APCI(+)) m/e 450 (M+H)"^; 

^HNMR (300 MHz, DMSO-d^ 5 9.52 (s, 2H), 9.14 (s, 2H), 8.66 (s, IH), 8.03 (d, IH), 7.99 
(s, IH), 7.82 (dd, IH), 7.75 (s, IH), 7.61(m, 2H), 7.47 (d, IH), 7.28 (d, IH), 6.47 (dd, IH), 
3.92 (m, IH), 3.81 (m, 2H), 3.05 (m, 2H), 2.68-2.54 (m, 3H), 1.77 (m, 2H), 1.34 (t, 6H), L17 
(d, 6H); 

Anal, calcd. for C3jH35N3-l.7HCl: C, 63.70; H, 6,67; N, 7J9. Found; C, 63.74; H, 6.80; N, 
7.13. 

Example 9 

6-(2-(l-cyclohexyl-3,4-dihydro-7-isoquinolinyl)cyclopropylV2-naphthalenecarboxin^ 

Example 9A 

6-(2-(l-cvclohexvl-3.4-dihydrO"7-isoquinoIinyl)cvclopropyl)-2-naphthonitrile 
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The desired product was prepared by substituting cyclohexanecarbony] chloride for 
butanoyl chloride in Examples i I A-liD. 



6-<2-(l-cvclohexvl-3,4-dihvdro-7-isoquinolinYncvclopropylV2"naphthalenecarboxim 



The desired product was prepared by substituting Example 9A for Example iM in 
Example IN. 

MS (DCI/NH3) m/e 422 (M+H)"'; 

'H NMR (300 MHz, DMSO-d^) S 9.45 (br s, L5H), 9.10 (br s, 1 .5H), 8.45 (s, IH), 8.04 (d, 
IH), 8.02 (d, IH), 7.85 (s, IH), 7.80 (d, IH), 7.53 (d, IH), 7.44 (s, IH), 7.18 (s, 2H), 3.51 (m, 
4H), 3.02 (m, IH), 2.51 (m, 2H), L75 (m, 6H), 1.30 (m, 6H); 

Anal, calcd. for C29H3,N3 HC1: C, 76.40; H, 7.04; N, 9.17. Found: C, 72.75; H, 7.06; N, 
8.34. 



6-f2-(l-phenylO,4-dihydro-7-isoquinolinvncvclopropvlV2-naphthalenecarboximida 

Example lOA 

6-(2-( 1 -phenyl-3 ,4'dihydro-7-isoquinoIinyl)cycIopropyl)-2-naphthonitrile 
The desired product was prepared by substituting benzoyl chloride for butanoyl 
chloride in Examples 1 lA-1 ID. 



6-(2-(l-phenyl>3,4>dihydro-7-isoquinolinvl)cYclopiopylV2-naphthalenecarboxiniidamide 
The desired product was prepared by substituting Example lOA for Example IM in 
Example IN. 

MS (DCLWH3) m/e 416 (M+H)''; 

*HNMR(300MHz,DMSO-d5)5 9.25(brs, 3H), 8.42 (s, IH), 8.01 (d, IH), 7.97 (d, IH), 

7.82 (s, IH), 7.78 (d, IH), 7.53 (m, 2H), 7,44 (m, 4H), 7.33 (d, 1 H), 7.29 (d, IH), 7.05 (s, 

IH), 3.73 (m, 2H), 2.73 (m, 2H), 2.39 (m, 2H), 1.63 (m, IH), 1.51 (m, IH); 

Anal- calcd. for C29H25N3-HC1: C, 77.06; H, 5.80; N, 9.30. Found: C, 72.78; H. 5.70; N, 

8,33. 

Example 1 1 

6-(2-r2-methyl-l -propyl-l ,2,3,4'tetrahydro-7-isoquinoliny l)cyclopropyl>2- 

naphthalenecarboximidamide - 



Example 9B 



Example 10 



Example lOB 
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Example llA 
7-bromo«l -propyl-3,4-dihYdroisoquinoiine 
The desired product was prepared by substituting butanoyl chloride for 2- 
methylpropanoyl chloride in Example U. 
MS (APCI(+)) m/e 252 (M+H)*. 

Example 1 IB 
l-propyl-3,4-dihydro-7'isoquinolinecarbaldehyde 
The desired product was prepared by substituting Example 11 A for Example 1 1 in 
Example IJ. 

MS (ESI(+)) m/e 202 (M+H)\ 

Example IIC 

6'(2'<l-propyl"3,4-dihvdro-7risoquinolinynethenyl>'2-tiaphthonitrile 
The desired product was prepared by substituting Example 1 IB and Example 42C for 
Example IJ and Example IH, respectively, in Example IK. 
MS (ESI(+)) m/e 35r(M+H)^ 

Example 1 ID 

6,(2-( 1 «-propyl-3 ,4-dihydro-7-isoquinolinvncyclopropvn-2>naphthonitrile 
The desired product was prepared by substituting Example 11 C for Example IL in 
Example IM. 

MS (ESI(+)) m/e 365 (M+H)^ 

Example HE 

6-(2-(2>methvl-l-propvl-1.2J>4-tctrahydro-7MSoquinolinyncyclopropvlV2-naphA^ 

The desired product was prepared by substituting Example 1 ID for Example 3 IF in 
Example 32A. 

MS (APCI(+)) m/e 381 (M+H)"". 

Example IIF 

6-(2-f 2>mcthvl-l -propyl- 1 ,2,3 .4'tetrahvdro-7-lsoquinQlinvncyclopropylV2- 

naphthalenecarboximldamide 
The desired product was prepared by substituting Example I IE for Example IM in 
Example IN: 

MS (DCI/NH3) m/e 398 (M+H)"^; 
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'H NMR (300 MHz, DMSO-d^) 5 9.40 (br s, 2H), 9.1 1 (br s, 2H), 8.45 (s. IH), 8.04 (m, 2H), 
7.86 (s, IK), 7.79 (dd, IK), 7.51 (d, IH), 7.18 (m, 2H), 7.06 (d, IK), 437 (m, IH), 3.52 (m, 
IH), 3.36 (m, IH), 3.06 (m, 2H), 2.85 (m, 3H), 2.44 (m, 2K), 1.96 (m, IH), 1.80 (m, IH), 
1.68 (m, IH), 1.58 (m, IH), 1.44 (m, 2H), 0.94 (m, 3K); 
5 Anal, calcd. for C27H3,N3-2.55CF3C02H: C, 56.01; H, 4.91; N, 6.10. Found: C, 55.99; H, 
5.10; N, 5.89. 

Example 12 

6-(2-(l-cvclohexvl-2-methYl-K23,4-tetrahydTO-7-isoquinolinvl)cvclopropyl)-2- 
10 naphthal enecarboximidamide 

The desired product was prepared by substituting cyclohexanecarbonyl chloride for 
butanoyl chloride in Example 1 1 . 
MS (DCI/NH3) m/e 438 (M+H)"^; 

'H NMR (300 MHz, DMSO-d^) 8 9.41 (br s, 2H). 9.14 (br s, 2H), 8.45 (s, IH), 8.04 (m, 2H), 
15 7.86 (s, IH), 7.80 (dd, IH), 7.51 (d, IK), 7.24 (m, IH), 7.16 (m, IH), 7.02 (d, IH), 4.17 (m, 
IH), 3.66 (m, IH), 3.25 (m, IH), 3.00 (m, 2H), 2,80 (m, 3H), 2.45 (m, 2H), 2.35 (m, IH), 
1 .94-1 36 (m, 7H), 1 .35-0.80 (m, 5H); 

Anal, calcd. for C3oH35N3-2CF3C02H 0.95H20: C, 59.81 ; H, 5.74; N. 6. 1 5. Found: C, 59.87; 
H, 5.90; N, 5.76, 

20 

Example 13 

6-(2-( 1 -isopropyl- 1 ,2,3 .4-tetrahvdro-7'isoquinoliny l)ethenvn'2>naphthalenccarboximidamide 

Example 13A 

25 6"hydroxy-2-naphthonitrile 

A solution of 6-bromo-2-naphtfaol (25.0 g, 1 12 mmol) and copper(I) cyanide (1 1 g, 
123 mmol) in DMF (30 mL) was heated to 1 35 ^C, stirred for 1 8 hours, cooled to room 
temperature, diluted with ethyl acetate (50 mL), triturated with 10% sodium hydroxide, and 
filtered through diatomaceous earth (Celite®). The filtrate was adjusted to pH 2 and extracted 

30 with ethyl acetate. The combined extracts were concentrated, dissolved in ethanol (150 mL), 
triturated with water, and filtered to provide the desired product. 
MS (DCI/NH3) m/e 1 70 (M+K)^. 

Example 13B 

35 6-cyano-2-naphthyl trifluoromcthanesulfonate 

A solution of Example 1 3 A (14.01 g, 82.8 mmol) and triethylamine (9.2 g, 9 1 . 1 
mmol) in dichloromethane (40 mL) at 0 was treated dropwise with 
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trifluoromethanesulfonic anhydride (28 g, 99,4 mmol), wanned to room temperature, stirred 
for 48 hours, concentrated, dissolved in ethanol, (SO mL) triturated with water, and filtered to 
provide the desired product. 
MS (DCI/NH3) m/e 3 19 {M+NH^)^ 

5 ■ • ; . ; 

Example 13C 
6-f(trimethylsilyl)ethvnvI)-2-naphthonitrile 
A solution of Example 1 3B (350 mg, 1.16 mmol), trimethylsilylacetylene(148 mg, 
1.51 mmol), Pd(OAc)2 (26 mg, 0.12 mmol), triphenylphosphine (61 mg, 0.23 mmol), and 
10 triethylamine (2 mL) in acetonitrile (1 mL) in a sealed was heated to 100 °C, stirred for 19 
hours, diluted with ethyl acetate (20 mL), washed with water, dried (MgS04), filtered, treated 
with silica gel (4 g), and concentrated. The concentrated was purified by flash column 
chromatography on silica gel with 10% ethyl acetate/hexanes to provide the desired product! 
MS (DCI/NH3) m/e 267 (M+NH4)^ 
15 . 

Example 13D 
6-ethy nvl-2"naphthonitrile . v ^ 

A mixture of Example 1 3C (0.4 g, 1 .6 mmol) and K2CO3 (0,4 g, 3.2 mmol) in 
methanol (16 mL) was stirred at room temperature for 1 8 hours, concentrated, treated with 
20 water, and extracted with dichlorbmethane. The combined extracts were washed with 0.5M 
HCl and brine, dried (MgS04), filtered, and concentrated to provide the desired product. 
MS (DCI/NH3) m/e 195 (M+NH4)^ 

Example 13E 

25 6-(2-(tributvlstannvl)ethenvl)-2-naphthonitrile 

A suspension of Example tSD (1 30 mg, 0.73 mmol), 2,2'-a2obisisobutyromtrile {3*3 
mg, 0.02 mmol) in toluene (3.5 mL) was treated wifli tributyltin hydride (0.32 g, 1-1 mmol), 
heated to 85 ^C, stirred for 1 hour, cooled to room temperature, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 
30 98:2: l/hexanes:ethyl acetate:triethylamine to provide the desired product. 
MS (APCI(+)) m/e 468 (M+H)*". 

Example 13F 
1 -isopropyl"3 ,4-dihydroisoquinoline 
35 The desired product was prepared by substituting 2-phenylethylamine for 2-(4- 

bromophenyl)ethylamine in Example IL 
MS (ESI(+)) m/e 1 74 (M+H)*. 
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The mixture was heated to 80 ^C, stirred for 1 .75 hours, cooled to room temperature, diluted 
with ethyl acetate, washed with H2O and brine, dried CMgS04), filtered, and concentrated. 
The concentrate was purified by flash column chromatography on silica gel with 30% ethyl 
acetate/hexanes to provide the desired product. 
5 MS(DCI/NH3)m/e351 (M+H)^ 

Example 13K 

6-(2-(l -isopropyl- 1 ^,3,4-tetrahvdn>-7-isoquinolinyl)ethenyl)'2-naphthonitrile • 
A solution of Example 13J (200 mg, 0.5 mmol) in methanol (5 ml) at room 
10 temperature was treated with sodiimi borohydride (80 mg, 2 mmol), stirred for 30 minutes, 
quenched with water (S mL), and extracted with dichloromethane. The combined extracts 
were washed with 10% NaCl, dried (Na2S04), filtered, and concentrated to provide the 
desu^ product. 

MS (DCI/NH3) m/c 353 (M+H)"". 

15 

Example 1 3L 

6-(2"(Uisopropyl-l,2,3,4-tetrahvdro-7-isoquinolinyl)ethenyl>-2-naphthalenecarboximidamide 

The desired product was prepared by substituting Example 13K for Example IM in 
Example IN. 

20 MS(ESI(+))m/e370(M+H)^ 

*H NMR (300 MHz, DMSO-d^) 8 9,80 (br s, IH), 9.60 (s, 2H), 9^20 (s, 2H), 8.70 (br s, IH), 
8.50 (s, IH), 8.15, (d, 2H), 8.05 (d, 2H), 7.85 (d, IH), 7.65 (d, 2H), 7.50 (s, 2H), 7.35 (d, IH), 
4.45 (m, IH), 3.85 (t, 2H), 3.05 (t, 2H), 2.50 (m, 2H), 1.25 (d, 3H), 0.95 (m, 3H); 
Anal, calcd. for CjsHsTNa ^HCl HjO: C, 65.21; H, 6.79; N, 9.13. Found: C, 65.60; H, 6.62; 

25 N,9.06. 

Example 14 

6-(2-(l"isopropyl«3,4-dihydro-7-isoquinolinyl)cvclopropvn-2-naphthalenecarboximidamide 

30 Example 14A 

6-f24'14sopropvl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-2-naphtfaonitrile 
The desired product was prepared by substituting Example 13J for Example IL in 
Example IM. 

35 Example 14B 

6-(2>fl4sopropyl-3,4-dihvdro-7-isoquinolinyl)cyclopropyl)-2-naphthalenecarboxinMdan^ 
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The desired product was prepared by substituting Example 1 4A for Example IM in 
Example IN- 

MS (ESI(+)) m/e 382 (M+H)^; 

NMR (300 MHz, DMSO-dg) 8 9.40 (s, 2H). 9.10 (s, 2H), 8.47 (s, IH), 8-05, (d, 2H), 7.95 
(br IH), 7.85 (d, IH), 7.65 (d, 2H), 7.50 (d, 2H), 7.45 (d, IH), 3.85-3.65 (m, 3H), 3.05 (t, 
2H), 2.50 (m, 2H), 1 .84 (m, 2H), 1 .35 (m, 6H); 

Anal, calcd. for C26H27N3-2CF3C02H-H20: C, 57.42; H, 4.98; N, 6.70. Found: C, 57.62; H, 
4.81; N, 6.50. 

Example 15 

6-(2'(2-acetvNl-isopropYl-K2J.4^tetrahydro-7-isoqumolLnvncvcloprQpylV2- 

naphthaleaecarboximidamide 

Example 15A 

6'(2-(2-acctvl-l-isopropyl- 1 J2,3,4-tetidiydro-7-isoqmnoUnyneihenyl)*2-naphdioriitrile 
The desired product was prepared by substituting Example 1 3K and acetyl chloride 
for Example 42J and methyl chloroformate, respectively, in Example 42K. 

Example 1 5B 

6-(2-(2-acctyl-14sopropyl-l,23,4-tetrahvdro-7-isoquinolinyl)cyclopropyl)-2-naphthonitril^ 

The desired product was prepared by substituting Example 15A for Example IL in 
Example IM. 

Example 15C 

6-(2-(2-acetyl-l -isopropyl-l .2 J,4>tetrahydro-7-isoquinoIinyRcyclopropYl)-2' 

naphthalenccarboximidamide 
The desired product was prepared by substituting Example 15B for Example IM in 
Example IN. 

MS {ESI{+)) m/e 426 (M+H)"^; 

NMR (300 MHz, DMSO-d^) S 9.40 (s, 2H), 9.10 (s, 2H), 8.47 (s, IH), 8.05, (d, 2H), 7.95 
(br s, IH), 7.85 (d, IH), 7.65 (d, 2H), 7.5 (d, 2H), 7.45 (d. IH), 3.85-3.65 (m, 3H), 3.05 (t. 
2H), 2.5 (m, 2H), 2.1 (s, 3H), 1.84 (m, 2H), 1.35 (m, 6H); 

Anal, calcd. for C28H31N3O CF3CO2H-H2O: C, 64.62; H. 6.15; N, 7.54. Found: C, 64.39; H, 
5.99; N, 7.29. 

Example 16 
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6-(2-<l-isopropvl-2-mcthyl-1.23,4-tetrahydn>-7-iscKiumolinyl)e 
naphthalenccarboximidamide 

Example 16A 

6-(2-(l-isopropyl-2-metfayl-l^J,44etiahydio-7-isoquino[inyltet^ 

The desired product was prepared by substituting Example 13 J for Example 3 IF in 
Example 32A. 

MS (ESI(+)) ra/e 367 (M+H)^. 

Example 16B 

6-(2-( 1 -isopropyl-2'methyl- 1 ^2,3,4-tetrahydn>7-isoquinolinyl)etheDyl)-2' 
naphthalenecaifaoximidamide 
The desired product was prepared by substituting Example 16A for Example IM in 
Example IN. 

MS (ESI(+)) m/e 384 (M+H)*; 

'H NMR (300 MHz, DMSO-dg) 6 9.80 (br s. IH). 9.60 (s. 2H), 9.20 (s, 2H), 8.70 (br s, IH), 
8,50 (s, IH), 8.15, (d, 2H), 8.05 (d, 2H), 7.85 (d, IH), 7.65 (d, 2H). 7.50 (s. 2H), 7.35 (d. IH), 
4.45 (m, IH), 3.85 (t, 2H), 3.05 (t, 2H), 2.85 (s, 3H), 2.50 (m, 2H), 1.25 (d, 3H), 0.95 (m, 

3H); 

Anal, calcd. for C25H29N3-2.25CF3CO2H: C, 57.23; H, 4.92; N 6.56. Found: C, 57.55; H, 
5.01 ;N, 6.60. 

Example 17 

methyl 7-(2-(6-<aminofimino)methvlV2-'naphthynethenyn-l-isopropyl-3,4'dihydro-2(lH)- 

isoquinolinecarboxylate 

Example 17A 

methyl 7-(2-(6'<:vano-2-naphthy0ethenyl)- 1 -isopropyl-3.4-dihydro-2( 1 H>- 

isoquinolinecarboxylate 
The desired product was prepared by substituting methyl chloroformate for acetyl 
chloride in Example 15 A. 

Example 17B 

mefliyl 7-(2-(6-(aminofimino)mcthyl)-2-naphthyl)cthenyl)^l-isopropyl-3^4-dihydro-2n ffl 

isoquinolinecarboxylate 
The desired product was prepared by substituting Example 17A for Example IM in 
Example IN. 
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MS (ESI(+)) m/e 428 (M+H)*; 

'H NMR (300 MHz, DMSO-d^) 8 9.60 (s, 2H), 9.20 (s, 2H), 8.70 (br s, 1 H), 8.50 (s, 1 H), 
8.15, (d, 2H), 8.05 (d, 2H), 7.85 (d, IH), 7.65 (d, 2H), 7.50 (s. 2H). 7.35 (d, IH), 4.4? (m, 
IH), 3.85 (t. 2H), 3.61 (s. 3H)» 3.05 (t. 2H), 2,50 (m. 2H). 1 .25 (d, 3H). 0.95 (m, 3H); 
Anal, calcd. for C27H29N3O2 GF3CO2H: C, 6432; H, 5.58; N, 7.76. Found: G, 64.01; H, 
5.61;N.7.31. 

Example 18 

6-f2-(l -isopropyl-2-methvi- 1 .2.3,4-tetrahvdro-7-isoQuinolmvl^v clopropvlV2- 

naphthalenecarboximidamide 

Example 18A 

6-(2-( 1 -isoproPvi-2-methvl- 1 ■^3.4-tetrahydro-7-isoquinolinvl)cvclop ropvlV2-naDhthonitrile 

The desired product was prepared by substituting Example 16A for Example IL in 
Example IM. 

Example 18B 

6-(2-(l-isopropvl-2-methvl-l,2,3,4-tetrahvdro-7-isoquinolinvl')cvclopropyl>-2- 

naphtiialenecarfaoximidzmnide 
The desired product was prepared by substituting Example 18A for E;»cample IM in 
Example IN. 

MS (ESI(+)) m/e 398 (M+H)"^; 

'H NMR (300 MHz, DMSO-dg) § 9.40 (s, 2H), 9.10 (s, 2H), 8.47 (s, IH), 8.05, (d, 2H), 7.95 
(br s, IH). 7.85 (d, IH). 7.65 (d, 2H), 7.50 (d. 2H), 7.45 (d. IH). 3.85-3.65 (m, 3H), 3.05 (t, 
2H), 2.85 (s, 3H), 2.50 (m, 2H). 1 .84 (m. 2H). 1 .35 (m, 6H); 

Anal, calcd. for ejTHjiNj ^CFjCOjH HiO: C, 57.85; H, 5.48; N. 6.53. Found: C, 57.86; H, 
5.38; N, 6.32. 

Example 19 

6-(2-(2-benzvl-l-isopropvl-1.2.3.4-tetrahydro-7-isoquinoiinyllcvclopropvl)-2- 

naphthalenecarboximidamide 

The desired product was prepared by substituting Example 13K for Example 49 A in 
Examples,49B-49D. 
MS (ESI(+)) m/e 474 QA+Hf ; 

'H NMR (300 MHz, DMSO-d^ 5 9.40 (s. 2H). 9. 10 (s, 2H), 8.47 (s, IH), 8.05, (d, 2H). 7.95 
(br s, IH), 7.85 (d, IH), 7.65 (d, 2H), 7.50 (d, 2H), 7.45 (d, IH), 7.30-7.08 (m, 5H), 3.85-3.65 
(m, 3H), 3.05 (t, 2H), 2.50 (m, 2H), 2.20 (s, 2H), 1.84 (m, 2H), 1.35 (m, 6H); 
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Anal, calcd. for C33H35N3-2CF3CO2H O.5H2O: C, 62.53; H, 5,39; N, 5.9L Found: C, 62.30; 
H, 5/33; N, 5.49. 

Example 20 

6-(2-(l -isoprppvl- 1 .2,3,4-tetrahvdro-7-isoquinoIinyncycl6DrDpyl>-2- 
naphthalenecarboximidamide 

Example 20A 

6-(2-( 1 -isopropyl-1 ^^3,4-tetrahydro-7-isoquii\olinyl)cYclopropyl)-'2*naphthonitrile 
The desired product was prepared by substituting Example 13K for Example IL in 
Example IM. 

Example 20B 

6'(2'(1 -isopropyl- 1 ^ J,4-tet^ahyd^o■7-isoq^inolinv^cvclopropyl>-2- 
naphthalenecarboximidamide 
The desired product was prepared by substituting Example 20A for Example IM in 
Example IN. 

MS (ESI{+)) m/e 384 (M+H)"^; 

^HNMR (300 MHz, DMSOkI^) S 9.80 (br s, IH), 9,40 (s, 2H). 9.10 (s, 2H), 8.47 (s, IH), 
8.05, (d, 2H), 7.95 (br s, IH), 7,85 (d, IH), 7.65 (d, 2H), 7.50 (d, 2H), 7.45 (d, IH), 3.85-3.65 
(m, 3H), 3,05 (t, 2H), 2.50 (m, 2H), 1 .84 (m, 2H), 1.35 (m, 6H); 

Anal, calcd. for C2^29N3-2CF3CO2H 0.5H2O: C, 58.06; H, 5.20; N, 6.77. Found: C, 58.08; 
H, 4.96; N, 6.42. 

Example 21 

6-(2-(l -isopropyl-2-(3-pyridiny Imetfayl)- 1 .2>3.4-tetrahydro-7-isoquinolinvl)cvclopropyl)-2- 

naphthalenccarboximidamide 
The desired product was prepared by substituting nicotinaldehyde for benzaldehyde in 
Example 19. 

MS (ESI(+)) m/e 475 (M+H)"^; 

'h NMR (300 MHz, DMSO-d^) 5 9.40 (s, 2H), 9,10 (s, 2H), 8.47 (s, IH), 8.24 (m, IH), 8.12 
(d, IH), 8.05, (d, 2H), 7.95 (br s, IH), 7.89 (s, IH), 7.85 (d, IH), 7,75 (d, IH), 7.65 (d, 2H), 
7.50 (d, 2H), 7.45 (d, IH). 3,85-3.65 (m, 3H), 3.05 (t, 2H), 2,50 (m, 2H), 2.31 (s. 2H), 1 .84 
(m, 2H), 1.35 (m,6H); 

Anal, calcd. for C32H34N3.2.6CF3CO2H: C, 57.94; H, 4.78; N, 7.27. Found: C. 58.1 1; H, 
4.84; N, 6.81. 
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Example 22 

8-bromo-fr-(2-( 1 -isopropvl"3,4-dihvdro-7'isoquinolinYi)ethenyn-2~ 
naphthalenecarfaoximidamide 
The desired product was prepared by substituting Example IK for Example IM in 
s Example IN. 

MS (ESI(+)) m/e 446 (M+H)""; 

NMR (300 MHz, DMSO-d^) S 9.58 (s, 2H), 9.27 (s, 2H), 8.55 (s, IH), 8.44 (s, IH), 8.36 
(s, IH), 8.23 (d, IH), 8.21 (s, IH), 8.08 (d, IH), 7,91 (dd, IH), 7,69 (d, 2H), 7.60 (d, IH), 
3.85 (m, 3H), 3 .09 (t. 2H), 1 .38 (d, 6H); 
10 Anal, calcd. for C25H24BrN3-2CF3C02H: C, 51 .65; H, 3.89; N, 6.23, Found: C, 5 1 .66; H, 
4.1 1;N, 5.99. 

Example 23 

6-(2-Q-(cyclopropylmethyl)-l-isQpropyl-l,23^4-tetrahydro-7"isoquinoHnvl)cyclop^^ 
15 naphthalenecarfaoximidamide 

Example 23A 

6-(2-(2-(cyclopropylmethyl)-l-isopix>pyl-l,23>4-tetrahydro-7-isoquinolinyl)cyclopropylV2- 

naphthonitrile 

20 A solution of Example 20 A (0.25 g, 0.95 mmol), cyclopropanecarboxaldehyde (71 

mL, 0.95 mmol), and sodium cyanoborohydride (1 19 mg, 1.86 mmol), in methanol (3.5 mL) 
was heated to 50 ^C, stirred for 2 hours, cooled to room temperature, and treated with water. 
The resulting precipitate was collected by filtration, dried, and purified by flash column 
chromatography with 30% ethyl acetate/hexanes to provide the desired product 

25 MS (DCI/NH3) m/e 421 (M+H)*, 

Example 23 B 

6-(2-(2-(cyclopropylmethyl)-l -isopropyl- 1 .2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamidc 
30 The desired product was prepared by substituting Example 23 A for Example 1 M in 

Example IN. 

MS (ESI(+)) 438 (M+H)"^; 

NMR (300 MHz, DMSO-d^) 5 9.41 (s, 2H), 9.30 (s, 2H), 8.46 (s, IH), 8,03 (m, 2H), 7.80 
(m, IH), 7.50 (m, IH), 7.46 (s, IH), 7.26-7.16 (m, 2H), 7.09 (d, IH), 4.40 (m, IH), 3.46 (m. 
35 IH), 3.35 (m, IH), 2.43 (m, IH), 2.25 (m, IH), 1.67 (m, 2H), 1.15 (dd, 3H), 0,80 (dd, 3H), 
0.65 (m, 2H), 0.43 (m, IH), 0.30 (m, IH); 
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Anal, calcd. for C3oH35N3-2CF3C02H l-5H20: C, 58^95; H, 5.82; N. 6.07. Found: C, 58.95; 
H, 530; N, 6.16. 

Example 24 

6-(2-f2>ethyI- 1 -isopropvl-1 ^ J.4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide 

Example 24A 

6-(2-(2"ethyl- 1 -isopropyl- 1 ,23,4-t€trahydro-7-isoQumolmyl)cyclopropyl)>2*naphthoni^ 
A solution of Example 20A {240 mg, 0.66 mmol)» ethyl iodide (0. 1 1 mL, 1 .32 mmol), 
and triethylamine (0. 1 8 mL, 1 .32 mmol) in THE at 45 **C was stirred for 4 hours and 
concentrated* The concentrate was purified by flash column chromatography with 30% ethyl 
acetate/hexanes to provide the desired product 
MS (DCI/NH3) m/e 395 (M+H)* 

Example 24B 

6"(2-f2-ethvl-l -isoOTopvl-l ,2.3,4-tetrahydro-7-isoquinolinyl)cyclopropyI)-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 24 A for Example 1 M in 
Example IN. 

MS (ESI(+)) m/e 412 (M+H)^; 

*H NMR (300 MHz. DMSO-d^) 6 9,53 (s, 2H), 9.45 (s, 2H), 8.48 (s, IH), 8.03 (m, 2H), 7.86 
(s, IH), 7.83(d, IH), 7.52 (d, IH), 7,25-7,15 (m, 2H), 7.10 (d, IH), 4.27 (s, IH). 3.65(m, IH), 
3.34 (m, IH). 3.12 (m, 2H), 3.01 (t, 2H), 2.45 (m, 2H). 2.21 (m, IH), 1.67 (t, 2H), 1.29 (dd, 
3H), 1.14 (t, 3H), 0.81 (t, 3H); 

AnaL calcd. for CagHsjNs ^CFjCOiH HjO: C. 58.44; H, 5.67; N, 6.39. Found: C, 58.34; ft 
5.43; N, 638. 

Example 25 

6-(2-(2-allyl-l-isopropyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide 

Example 25 A 

6-(2-(2'allyI- 1 -isopropyl- 1 ^,3,4-tetrahydro-7-isoquino]inyl)cyclopropylV2-naphthonitrile 
The desired product was prepared by substituting ally! bromide for ethyl iodide in 
Example 24A. 

MS (DCI/NH3) m/e 407 (M+H)^ 
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Example 2SB 

6-<'2-(2-allyl-l -isopropvl-L2 J,4-tetrahydro-7-isoquinolinvl)cvclopropylV2- 

naphthalenccarfaoximidamide 
Hie desired product was prepared by substituting Example 2SA for Example IM in 
Example IN. 

MS (ESI(+)) m/e 424 (M+H)"; 

NMR (300 MHz, DMSO-d^ 8 9.48 (s, IH), 9.41 (s, 2H), 9.20 (s, 2H), 8,45 (s, IH), 8.03 
(m, 2H), 7.86 (s, IH), 7.80 (m, IH), 7.60 (d, IH), 7.50 (m, IH), 7,26-7.16 (m, 2H), 6.06-6.01 
(m, IH), 5.55-5.49 (m, 2H), 4.21 (s, IH), 3.75 (s, 2H), 3.63 (s, 2H), 3.00 (m, 2H), 2.49-2.34 
(m, 2H), 2,20 (s, IH), 1 .67 (m, IH)^ 1 .10 (t, 3H), 0.79 (t, 3H); 

Anal, calcd. for C29H33N3<2CF3C02H-H20: C, 59.19; H, 5.57; N, 6.27, Found: C, 59.51; H, 
5.39; N, 5.88. 

Example 26 

6-(2'(2-(2-hvdroxyethyl)-l-isopropyl-U2^3,4'tctrahydro-7-isoquinolinyl)cyclopropyl)-2 

naphthalenecarboximidamide 

Example 26A 

6-(2-(2-(2-hvdroxyethyl)-l -isopropyl- 1 ,2,3,4-tctrahydrO"7-isoquinolinvncyclopropyl)-2- 

naphthonitrile 

The desired product prepared by substituting 2-bromoethanol for ethyl iodide in 
ExaD:q)Ie24A. 

MS (DCI/NH3) m/e 411 (M+H)^ 

Example 26B 

6'(2-(2-(2-hvdroxyethyl)- 1 -isopropyl-l ,2,3^4-tetrahydro-7-isoquinoIinyl)cycIopropyl)-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 26 A for Example IM in 
Example IN. 

MS (ESI(+)) m/e 428 (M+H)""; 

NMR (300 MHz, DMSO-d^) 5 9.41 (s, 2H), 9.1 8 (s, 2H), 9.04 (s, IH), 8.45 (s, IH), 8.04 
(m, 2H), 7.86 (s, IH), 7.80 (m, IH), 7.50 (d, IH), 7.25-7.15 (m. 2H), 7.07 (d, IH), 5.45 (s, 
IH), 4.35 (s, 2H), 3.78-3.67 (m, 4H), 3.18-3.04 (m, 4H), 2.45-2.35 (m, 2H), Z20 (m, IH), 
1.67 (t, 2H), 1.15 (t, 3H), 0.80 (t, 3H); 

Anal, calcd. for C^gHajNjO ^CFsCOiH-HiO: C, 57.05; H, 5.54; N, 6.24. Found: C, 57.29; 
H, 5.31; N, 6.14. 
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Example 27 

6-(2-(l ^-diisopropyl- 1 ,2,3,4- tetrahydro-7-isoqmnolinyl)cyclopropylV2- 
naphtfaalenecarboximidamide 

5 ' 

Example 27A 

6'(2-<l,2-dusopfopyUl^^>4-tctrahydro-7-isoquinolinyl)cyclopropylV^ 

The desired product was prepared by substituting 2-iodopiopane for ethyl iodide in 
Example 24A. 
10 MS (DCI/NH3) m/e 409 (M+H)^ 

Example 27B 

6'(2-(l ,2»diisopropyl-l ,2,3,4- tetrahydro-7-isoquinolinyl)cyclopropvl)-2- 
naphthalcnecarboximidamide 
15 The desired product was prepared by substituting Example 27A for Example IM in 

Example IN. 

MS (ESI(+)) m/e 426 (M+H)"*"; 

NMR (300 MHz, DMSOrd^) 5 9.38 (s, 2H), 9.00 (s, 2H), 8.67 (s, 1 H), 8.44 (s, IH), 8.06- 
8.00 (m, 2H), 7.86 (s, IH), 7.80^7.76 (m, IH), 7.52-7.49 (m, IH), 7.25-7.21 (m, 2H), 7.18- 
20 7.12 (m, IH), 4.39 (s, IH), 3.62 (s, IH), 3.18 (s, IH), 2.95 (m, 2H), 2.45-2.32 (m, 2H), 2,15 
(m, IH), L69 (m, 2H), 1 ,34-1 .27 (m, 6H), 1 .13 (m, 3H), 0.72 (dd, 2H); 
Anal, calcd. for C29H35N3-2CF3C02H H20: C, 58.44; H, 5.67; N, 6.39. Found: C, 58.34; H, 
5.43; N, 6.38. 

2S Example 28 

6-((lS,2S)-2-(l--isopropvl-3.4-dihvdro-7-tsoquinolinyl)cyclo0roi}ylV-2- 
naphthalenecarboximidamide 

Examples 28A and 28B 

30 6-(( 1 S,2SV2-f 1 'isopropvl-3.4-dihydro-7-isoQuinolinyl)cYclopropvl)-2-naphthonitrile 

and 

6-fflR.2R)-2-n-isopropvlO,4"dihydro-7-isoquinolinvl)cyclopropyn-2-naphthonitrile 
Example 14B was separated into individual enantiomers by preparative chiral HPLC 
using 10% ethanol/hexanes to provide the desired products. 



35 



Example 28C 
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6-(( I S,2SV2-( 1 -isODropvl-3,4-dihvdio-7-isoquinolinyl)cyclopropyl>2- 
naphthalenecarboximidamide 



The dedted product was prq>ared by substituting Example 28 A for Example 1 M in 
Example IN. 
5 (a)D-268^(e0.56,CH3OH); 
MS (ESI(+)) m/e 382 (M-fH)^; 

'H NMR (300 N4H2, DMSO-d^) 5 9.41 (s, 2H), 9.1 1 (s, 2H), 8,45 (d, IH), 8.04 (dd, 2HX 7.96 
. (s, IH), 7.87 {s, IH), 7.80 (dd, IH), 7.62 (d, IH), 7.53 (dd, IH), 7.47 (d, IH), 3.86 (m, IH), 
3,80 (t, 2H), 3.04 (t, 2H), 2.56 (m, IH), 1.76 (t, 2H), 1.31 (t, 6H); 
10 Anal, calcd. for C26H27N3-2CF3C02H L25H20: C, 57,01; H, 5.02; N, 6,65. Found: C, 56,91; 
H, 4.61; N, 6.40. 



The desired product was prepared by substituting Example 28B for Example IM in 
Example IN, . 
(a)D +2 11 (c 0.56, CH3OH); 
MS (ESI(+)) m/e 382 (M+H)^; 
20 *H NMR (300 MHz, DMSO-d^) 8 9.41 (s, 2H), 9.14 (s, 2H), 8.45 (s, IH), 8.03 (d, 2H), 7.94 
(s, IH), 7.87 (s. IH), 7^80 (d, IH), 7.61 (d, IH), 7,53 (d, IH), 7,46 (d, IH), 3.88 (m, IH), 3.80 
(t, 2H), 3,02 (m, 2H), 2.55 (m, 1 H), 1 .75 (t, 2H), 1 .30 (t, 6H); 

Anal, calcd. for C26H27N3-2JCF3C02H H20: C, 57,01; H, 5,02; N, 6.65. Found: C, 57.18; 
H, 4,85; N, 6.09. 



15 



Example 29 

6-((l R^R)-2-(l -isopropyl-3,4'dihydro-7-isoquinolinyncyclopropyl)"2- 
naphthalenccarboximidamide 



25 



Example 30 

6-(2"(l ,2-dimethyl'l ,2,3>4-tctrahydro-7-isoquinolinyl)cyclopropylV2- 
naphthalenecarboximidamide 



30 



Example 3 OA 
7-bromo-l -methyl-3,4-dihydroisoquinolme 
The desired product was prepared by substituting acetic anhydride for 2- 
methylpropanoyl chloride in Example IL 



MS (DCI/NH3) m/e 224 {M+H)^ 
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methyl 1 'methyl-3,4-dihydro-7-isoquinolinecarboxvlate 
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A mixture of Example 30A (1 .25 g, 5.6 mmol), bis{diphenylphosphino)- 
ferrccenedichloropalladium (II) (457 mg, 0.56 mmol), and triethylamine (2 mL) in methanol 
(40 mL) was heated to 1 15 in a Parr shaker under 500psi of carbon monoxide for 18 
hours. The mixture was cooled to room temperature, filtered, and concentrated. The 
5 concentrate was purified by flash column chromatography on silica gel with 1% . 
ethanol/dichlorometfaane to provide the desired product 
MS (DCI/NH3) m/e 204 (M+H)^. 

Example 30C 

10 methyl l-methyl-1.2,3.4'tetrahydro-7-isoquinolinecarboxvIate 

A suspension of Example 30B (0.59 g, 2.9 mmol) in ethanol (6 mL) at 50 ^'C was 
treated with 10% Pd/C (300 mg) and stirred under 60 psi of hydrogen for 1 5 hours. The 
mixtui^ was cooled to room temperature, filtered^ and concentrated to provide the desired 
product. 

1 5 MS (DCI/NH3) m/e 206 (M+H)*. 

Example 30D 

(1 -methyl- 1 .2,3,4-tetrahydro-7-isoquinolinyl)methanol 
A solution of Example 30C (0.51 g, 2,5 mmol) in THF (5 mL) at 0 was treated with 
20 LAH (1 90 mg, 5,0 mmol). heated to reflux, stirred for 1 ,5 hours, cooled to 0 ''C, treated with 
20% NH4CI, and extracted with ethyl acetate. The combined extracts were washed with 10% 
NaCl, dried (Na2S04), filtered, and concentrated to provide the desired product. 
MS (DCI/NH3) m/e 1 78 (M+H)*. 

25 Example 30E 

tert-butvl 7-(hvdroxymethvn-l -mcthvl-3.4>dihvdro-2n H)-isoquinolinecarboxylate 
The desired product was prepared from Example 30D according to the procedure 
described in Synthesis 1986, 48. 
MS (DCI/NH3) m/e 278 (M+H)*. 

30 

Example 30F 

tcrt-butyl7-formyl-l-mcthyl-3,4-dihydro-2(lID-isoquinolinecarboxylate 
The desired product was prepared from Example 30E according to the procedure 
described mJ. Org. Chem. 1974, JP, 3365. 
35 MS(pCI/NH3)m/e276(M+H)^ 

Example 30G 
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tert-butvl 7-(2-(6-cvanQ-2-iiaphthyl)ethcnylV 1 -methyl^S ,4-dihvdro-2(l H> 

isoQuinolinecarboxylate 
The desired product was prepared by substituting Example 30F and Example 42C for 
Example IJ and Example IH, respectively, in Example IK. 
5 MS {DCI/NH3) m/e 425 (M+H)*. 

Example 30H 

tert-butyl 7-(2'<6*cyano-2-naphthyl)cyclopropyl)- 1 -methyl-3 ,4-dihYdro-2(l Kj- 

isoquinolinecarboxylate 

10 The desired product was prepared by substituting Example 30G for ^cample IL in 

Example IM. 

MS (DCI/NH3) m/e 439 (M+H)"", 

Example 301 

15 6-(2'(l-methy]-l,2.3,4-tetrahvdro-7-isoquinolinyl)cyclopropyl)-2-naphthonitrile 

A solution of Example 30H (170 mg, 0.39 nrniol) in 4M HCl in dioxane (2.5 mL) at 0 
was stirred for 1.5 hours, then concentrated to provide the desired product 
MS (DCI/NH3) m/e 339 (M+H)"". 



20 Example 30J 

6-(2-( 1 .2-dimetfayl- 1 ,2,3,4"tetrahYdro-7-isoquinolinyncyclopiopyl>-2-naphthonitrile 
A solution of Example 301 (130 mg, 0.38 mmol) in methanol (3.5 mL) at 0 ''C was 
treated with sodium cyanoborohydride (65 mg, 1 .03 mmol) and 37% formalin (1 .0 mL), 
warmed to room temperature, stirred for 1 hour, treated with water, and extracted with 
25 dichloromethane. The combined extracts were washed with brine, dried (MgS04)« filtered, 
and concentrated to provide the desired product 
MS (DCI/NH3) m/e 353 (M+H)^ 

Example 30K 

30 6-(2^(l,2-dimethvl-U2,3,4-tetrahydro-7-isoquinolinvncyclopropyn-2- 

naphthalenccarboximidamide 
The desired product was prepared by substituting Example 30 J for Example IM in 
Example IN. 

MS (ESI(+)) m/e 370 (M+H)""; 
35 *H NMR (300 MHz, DMSO-d^) 5 9.41 (s, 2H), 9.23 (s, 2H), 8.45 (s, IH), 8.05 (d, IH), 8.02 
(d, IH), 7.85 (s, IH), 7.80 (dd, IH), 7.51 (dd, IH), 7.15 (m, 3H)- 4.63-4.47 (m, IH), 3.72- 
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3.63 (m, IH), 3.47 (m, IH), 3.02 (m, 2H), 2.91 (s, 2H), 2.83 (d, IH), 2.41 (m, 2H), 1.64 (m, 
3H),L53(t,2H); 

Anal, calcd. for C25H27N3-2CF3COOH H20: C. 56.58; H, 5.08; N, 6.83. Found: C, 56.84; H, 
4.90; N, 6.85. 

Example 3 1 

6-^-(4,4-dietfavl-l-isopropyl-3^4-dihydro-6-isoquinolinyncyd^ 
naphthalenecarboximidamidc 

10 Example 31 A 

2-(3-bromophenvlV2-etfaylbutanenitTile 
A solution of (3-bromophenyl)acetonitrile (250 mg, 1.27 mmol) and ethyl iodide 
(0.22 mL, 2.78 mmol) in dichloromethane (L3 mL) at room temperature was treated with 
10% NaOH (1 .3 mL) and tetrabutylanmionium hydrogen sulfate (0.47 g, 1 .39 mmol), stirred 
15 for 24 hours, treated with water, and extracted with dichloromethane* The combined extracts 
were concentrated and the concentrate was purified by flash column chromatography on 
silica gel with hexanes to provide the desired product. . 
MS (DCI/NH3) m/e 251 (M+H)^ 

20 Example 3 IB 

2-(3-bromophenyl)-2-€thyI- 1 -butanamine 
A solution of Example 31 A (4.75 g, 18.9 mmol) in THF (80 mL) was treated withlM 
BH3 in THF (80 mL), heated to reflux, stirred for 2.5 hours, cooled to 0 ""C, and treated with 
methanol (20 mL). The mixture was concentrated, treated with methanolic HCl (80 mL), 
25 heated to reflux, stirred for 1 .5 hours, cooled to room temperature, and concentrated. The 
concentrate was treated with toluene and concentrated to provide the desired product. 
MS (DCI/NH3) m/e 256 (M+H)^ 

Example 31C 

30 6-bromo-4,4-diethyI- 1 -isopropyl-3,4-dihydroisoquinoIine 

The desired product was prepared by substituting Example 3 1 B for 2-(4- 
bromophenyl)ethylamine in Example IL 
MS (DCI/NH3) m/e 308 (M+H)"*". 

35 Example 3 ID 

4,4-diethvl* 1 -isopropvl-3.4-dihvdro-6-isoquinolinecaifaaldehvde 
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The desired product was prepared by substituting Example 3 IC for Example 1 1 in 
Example IJ. 

MS (DCI/NH3) m/e 258 (M+H)*, 

Example 3 IE 

6-(2-f4,4-dicthyl-l-isopropvl'3,4Kiihydro-6-isoquinolinvnethenvl)-2-naphthom 
The desired product was prepared by substituting Example 3 ID and Example 42C for 
Example IJ and Example IH, respectively, in Example IK. 
MS (DCI/NH3) m/e 407 (M+H)^. 



Example 3 IF 

6-(2-(4,4KiiethyUl-isopropyl0^4-dihydrO"6-isoquinoUnvncyclopropyn-2-naphtfaom 
The desired product was prepared by substituting Example 3 IE for Example IL in 
Example IM. 
15 MS(DCI/NH3)m/e421 (M+H)^ 

Example 31G 

6-(2-(4,4-dicthyl«l-isopropvU3,4-dihvdro-6-isQquinolinyl)cyclopropylV2- 
naphthalenecarboximldamide 
20 The desired product was prepared by substituting lExample 31F for Example IM in 

Example IN. 

MS (ESI(+)) m/c 438 (M+H)""; 

NMR (300 MHz, DMSO-dg) 8 12.31 (s. IH), 9.43 (s, 2H), 9,26 (s. 2H), 8.47 (s, IH), 8.14 
(d, IH), 8.06 (d, 2H), 7.91 (s, IH), 7.81 (dd, IH), 7.54 (dd, IH), 7.44 (s, IH), 7.39 (d, IH), 
25 3,86 (m, IH), 1.92-1.82 (m, 2H), 1.80-1.60 (m, 4H), 1.32 (d, 6H), 0.78 (t, 3H), 0.74 (t, 3H); 
Anal, calcd. for C3oH35N3-2CF3C02H H20: C, 59.73; H, 5.75; N, 6.15. Found: C, 59.70; H, 
5.32; N, 6.01. 

Example 32 

30 6-(2-(4,4-dicthvl-l-isopropyl-2-mcthYl-l,2,3.4-tetrahydro-6-isoquinolinyncvclopropylV^ 

naphtiialenecarboximidamide 

Example 32A 

6-(2-(4,4-diethvl- 1 -isopropvl-2-methvM ,2,3 ,4-tetrahydro-6-isoqumolinyl^cyclopropyl)-2- 
35 naphthonitrile 

A solution of Example 31F (200 mg, 0.48 mmol) in methanol (2.5 mL) at room 
temperature was treated with sodium cyanoborohydride (61 mg, 0.95 mmol), 37% formalin 
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(0,19 mL), and glacial acetic acid (4 drops). The mixture was stirred for 2 hours, treated with 
water, adjusted to pH>7 with IM KOH, and extracted with dichloromethane. The combined 
extracts were washed with water, dried (MgS04), filtered, and concentrated to provide the 
desired product 
5 MS(DCI/NH3)m/e437(M+H)^ 

Example 32B 

6-(2-(4,4KUethyl'14sopropyl-2-methyl-1^3.4-tetrahydro^-isoquinolinyl)cyclopropylV^ 

naphthalenccarboximidamide 
10 The desired product was prepared by substituting Example 32A for Example IM in 

Example IN. 

MS (ESI(+)) m/e 454 (M+H)^; 

NMR (300 MHz, DMSO-dg) 8 9.41 (s, 2H), 9.17 (s, 2H), 8,45 (s, IH), 8.05 (dd, 2H), 7.87 
(s, IH), 7.80 (dd, IH), 7.52 (dd, IH), 7.25 (d, IH), 7.18-7,09 (m, 2H), 4.33 (m, 0.5H), 4.19 
15 (m, 0.5H), 3.24-3.17 (m, IH), 3-01 (s, 3H), 2^.47 (m, 2.5H), 2.27, (m, 0.5H), 1.91-1.75 (m, 
2H), 1.69 (m. 4H), 1.26-1.15 (m, 3H). 0.90-0.70 (m, 9H); 

Anal, calcd. for C31H39N3-2CF3CO2H O.5H2O: C, 60.86; H, 6.13; N, 6.0$. Found: G, 60.99; 
H, 6.1 1;N, 5.97. 

20 Example 33 

6-(2-(l-isopropyl-2-(2.2;^-trifluoroethyl)-U2J,4'tetrahYdTO>74soquinolinvlW 



Example 33A 

25 6-(2-(l-isopropyl-2-(2,2^-trifluoroethvn-K2J.4-tetrahydro-7-isoquinolinYl)^ 

naphtfaonitrile 

A solution of 2,2^-trifluoroethanol (0.88 mL, 12 mmol) and pyridine (0.9 mL, 12 
mmol)in dichloromethane (10 mL) at 0 *C was treated dropwise with 
trifiuoromethanesulfonic anhydride (2.0 mL, 12 mmol), stirred for 15 minutes, warmed to 

30 room temperature, and stirred for 18 hours. The solution (0.7 mL, 0.84 mmol) was added 
dropwise to a mixture of Example 20A (150 mg, 0.41 mmol) and K2CO3 (172 mg, L2mmol) 
in DMF (1.1 mL), stirred for 24 hours, treated with water, and extracted with 
dichloromethane. The combined extracts were washed with brine, dried (MgSO^), filtered, 
and concentrated. The concentrate was purified by fla^ column chromatography on silica 

35 gel using 1 0% ethyl acetate/hexanes to. provide the desired product. 
MS (DCI/NH3) ni/e 449 (M+H)^ 



naphthalenecarfaoxinMdamide 
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Example 33B 

6-(2-( 1 -isQpropvU2"(2>2,2-tiifluoroettivlVl ^3,4-tetrahydro-7 

naphdialeDecarboxiinidainide 
The desired product was prepared by substituting Example 33 A for Example 1 M in 
Example IN. 

MS (ESI{+)) m/e 466 (M+H)^: 

^HNMR (300 MHz, DMSO-d^) 5 9,40 (s, 2H), 9.08 (s, 2H), 8.44 (s, IH), 8.05-8,00 (m, 2H), 
7.85 (s, IH), 7.80-7J6 (m, IH), 7.53-7.48 (m, IH), 7.06-6.96 (m, 2H), 6.92 (d, IH), 3.40 (m, 
2H), 3 J2-3.19 (m, 3H), 3.07-2.82 (m, 3H), 2.49 (m, IH), 2.37-2.30 (m, IH), 1.87-1.80 (m, 
IH), L63 (t, IH), 1.01 (dd, 3H), 0.87 (dd, 3H); 

Anal, calcd. for C28H30F3N3 2CF3CO2H: C, 62.17; H, 5.39; N, 7.25. Found: C, 62.10; H, 
5,52;N,689. 

Example 34 

8-(( 1 E)-3,3-dimethyl-l -butenyl)-6-(2-( 1 -isopropyl-3,4-dihydro-74soqmnolipyncvclopropyl)- 

2-naphthalenecarboximidamide 

Example 34A 

2-(nE)-3.3-dimethyl-l-butenyl)-4A5,5-tetramethyl-l,3,2-dioxabQrolane 
The desired product was prepared by substituting 3,3-dimethyl-l-butyne for 3- 
metiioxy-l-propyne in Example 4B. 

Example 34B 

S-ff lEV33-dimethyl- 1 -butenyl)-6-(2-(l -isopropyl-3,4-dihydro-7-isoquinoKnyl)cvclopropyl)- 

2-naphthonitrile 

The desired product was prepared by substituting Example 34A for Example 4B in 
Example 4C. 

MS (APCI(+)) m/e 447 (M+H)^ 

Example 34C 

8-(( 1 E)-3 J-dimcthyl- 1 -butenvl>-6-(2-(l-isopropyl-3.4-dilivdro-7-isoquinolinyl)cyclopropyn- 

2-naphthalenecarboximidamide 
The desired product was prepared by substituting Example 34B for Example IM in 
Example IN. 

MS (APCI(+)) m/e 464 (M+H)"**; 

*H NMR (300 MHz, DMSO-d^) 8 9.47 (s, 2H), 9.13 (s, 2H), 8.60 (s, IH), 8.04 (d, IH). 7.98 
(s, IH), 7.80 (dd, IH), 7.74 (s, IH), 7.63 (d, IH), 7.58 (s, IH), 7.48 (d, IH), 7.17 (d, IH), 




WO 01781314 



.54- 



wo 01/81314 



PCTA7S01/13491 



6.53 (d, IH), 3.84-3.78 (m, IH), 3.07-3.05 (ra, 2H), 2.58-2.55 (m, 2H), 1.87-1.70 (m, 2H), 
1.38-1.36(1X1, iH), i.3i (dd,6H), 1.26-1.22 (m, IH), 1.21 (s,9H); 
Anal, calcd. for CaaHaTNa ^-aCFjCOiH: C, 59.70; H, 5.74; N, 6.11. Found: C, 60.16; H, 
5-67; N, 5.62. 

Example 35 

8-bromo-6-<2-( 1 -isopropvl-3 ,4-dihYdro-7-isoquinolinvncyclopropyl)-2- 
paphthalenecarboximidamide 
The desired product was prepared by substituting Example 4A for Example IM in 
Example IN. 

MS (APCI(+)) m/e 460 (M+H)"^; 

'H NMR (300 MHz, DMSO-d^ 6 9.55 (s, 2H), 9. 1 8 (s. 2H), 8.53 (s, IH), 8.12 (d, IH), 7.99 
(s, IH). 7.94 (s, IH), 7.92 (s, IH), 7.87 (dd, IH), 7.63 (dd, IH), 7.48 (d, IH), 3.92-3.87 (m, 
2H), 3.82 (dd, 2H), 3.06 (dd, 2H), 2.61-2.55 (m, IH), 1.82-1.76 (m, 2H), 1.33 (d. 3H), 1.31 
(d.3H); 

Anal, calcd. for CjftHjgBrNa 2.3CF3CO2H: C. 48.90; H, 4.10; N, 6.05. Found: C. 49.1 1; H. 
3.79;N,5.53. 

Example 36 

8-bromo-6-(2-(l-isopropvl-2-methvl-l,2J.4-tetrahydro-7-isoquinolinyl)cYclopropvl)-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 41 A for Example IM in 
Example IN. 

MS (APCI(+)) m/e 476 (M+H)*; 

*H NMR (300 MHz, DMSO-dg) 8 10.27 (br s, IH), 9.61 (s, 2H), 9.27 (s, 2H), 8.53 (m. IH). 
8.1 1 (dd, IH), 7.92-7.86 (m, 3H), 7,24-7.14 (m, 2H), 7.05^7.03 (m, IH), 3.65-3.55 (m, IH), 
3.25-3.15 (m, IH), 3.10-3.05 (m, IH), 3.05-2.95 (m, 2H), 2.85-2.35 (m, IH), 2.84-2.78 (m, 
3H), 2.30-2.15 (m, IH), 1.73-1.68 (m. 2H), 1.21-1.18 (m, IH), 1.16-1.11 (m, 3H), 0.88-0.82 
(m, 3H); 

Anal, calcd. for CjvHjoBrNj ^.lHCl: C, 58.64; H, 5.85; N, 7.60. Found: C, 58.43; H, 6.14; 
N,7.54. 

Example 37 

6-(2-(l-isopropvl-2-methvl-1.2.3.4-tetrahvdro-7-isoquinolinvl)cvclopropvl)-8-((lE)-3- 
methvl-l-butenvl)-2-naphthalenecarboximidamide 

Example 37A 
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4,4,5,5-teti^ethYl-2-((lEV3-methyl-l-butenyl)-13^-dioxabon)Iane 
The desired product was prepared by substituting 3-methyl-l-biityne for 3-methoxy- 
1-propyne in Example 4B. 

5 Example 37B 

6-(2-(l-isopropvl-2-methyl-l,23Atetrahydro-7-isoqulnolinvl)cvclopropYlV8-((lE)-3> 

methyl-1 -butenYl)-2-naphthomtrile 
The desired product was prepeired by substituting Example 41A and Example 37A for 
Example 4 A and Example 4B, respectively, in Example 4C. 
10 MS (APCI(+)) m/e 449 (M+H)^ 

Example 37C 

6-(2*(l-isopropvl-2-meAyl*K2,3^4-tctrahydro-7"isoquinolinyl)cyclopropvlV8-(f 
methyl- 1 -butenYl>2-naphthalenecarboximidamide 
15 The desired product was prepared by substituting Example 37B for Example IM in 

Example IN. 

MS (APCI(+)) m/e 466 (M+H)""; 

"HNMR{300MHz,DMSO-d5)5 9.51 {s, 2H), 9,13 (s, 2H), 8.66 (s lH),8.02(dd, 1H),7.82 
(d, IH), 7.74 (s, IH), 7.60-7.59 (m, IH), 7.30-7.14 (m, 3H), 7.04 (d, IH), 6.52-6^43 (m, IH), . 
20 3.65-3.55 (m, IH), 3.25-3.15 (m, IH), 3.02-2.98 (m, 2H), 2.82-2.78 (m, 3H), 2.62 (dd, IH), 
2.54-2.46 (m, IH), 2.40-2.35 (m, IH), 2,30-2.15 (m, IH), 1.74-1.63 (m, 2H), 1.60-1.52 (m, 
IH), 1.22-KlO (m, 9H), 0.85 (d, 3H); 

Anal, calcd. for C32H39N3-2CF3C02H: C. 60.98; H, 6.17; N, 6.27. Found: C, 60.69; H, 5.83; 
N,6.10. 

25 

Example 38 

6-(2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-8-((lE)-3- 
methvl- 1 ,3-butadienyl)-2-naphthalenecarboximidamide 

30 Example 38A 

8-(( 1 E)-3-hvdroxy-3-mcthvl-l -butenyn-6-(2-a -isopropyl-2-methvI-1^.3,4-tetrahydro-7' 
isoquinolinyl)cyclopropyl)-2-naphthonitrile 
A solution of Example 41 A (224 mg, 0.50 xrunol) in acetonitrile (S mL) was treated 
with 2-methy^3-buten-27ol (175 mg, 2.0 mmol), Pd(OAc)2 (1 1 mg, 0.05 nunol), tri-o- 
35 tolylphosphine (30 mg, 0.10 mmol), and triethylamine (76 mg, 0.75 mmol), flushed with 
argon, sealed in a tube, and heated to 1 00 **C for 24 hours. The mixture was diluted with 
ethyl acetate (10 mL), filtered, and concentrated. The concentrate was purified by flash 
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column chromatography on silica gel with 10% methanol/dichloromethane to provide the 
desired product 

MS (APCI(+)) m/e 465 (M+H)"^. 



Example 38B 

6-(2-( 1 -•isopropyl-2-metfavl- 1 .2,3 ,4-tetrahydio-7«isoq\iinolinvl)cyclopropyl)-8-((l E>-3- 
mcthyl- 1 ,3-butadienyl)-2-iiaphthaleiiecarboximidamide 
The desired product was prepared by substituting Example 38A for Example 1 M in 
Example IN, then dissolving the resulting product in a 1:1 mixture of acetonitrilerwater 
containing 0. 1% TFA» The mixture was concentrated and purified as in Example IN to 
provide the desired product, 
MS (APCI{+)) m/e 464 (M+H)^; 

'H NMR (300 MHz, DMSO^) 6 9.45 (br s, 2H). 9.30 (br s, IH), 9.05 (br s, 2H), 8.68 (s, 
IH), 8.04 (dd, IH), 7.82 (s, IH), 7.80-7.78 (m, IH). 7.71-7.70 (m, IH), 7.44 (m, IH), 7.26- 
7.17 (m. 3HX 7.05 (dd, IH), 4.26 (m, 2H), 3.10-2.90 (m, 2H), 2.85-2.81 (m, 3H), 2.51-2.49 
(ni,3H). 2.15-2.10(m, IH), 2.10(s,3H), 1.79-1.27 (series of m,4H), 1.10(d43H). 0.84(dd. 
3H). 

Example 39 

8-cyclopropyl-6-(2-fl-isopropYl-2-methvl-l,2,3,4-tetrahvdro-7-isoquinolinyl)cyclopropylV-2- 

naphthalenecarboximidamide 

Example 39A 

8-cvclopropyl-6-(2-(l-isopiopyl-2-methyl-U2J,4-tetrahydrO"7-isoquinolinvl)cycloiTOpyn-2- 

naphthonltrilc 

A solution of Example 41B (250 mg, 0.61 nunol) in THF (50 mL) at 0 was treated 
with Pd(OAc)2 (14 mg) and 0.68M diazomethane in ether (23 mL) portionwise. The mixture 
was stirred for 1 hour, filtered, and concentrated. The concentrate was purified by flash 
coliunn chromatography on silica gel with 10% methanol/dichloromethane to provide the 
desired product. 

MS (APCI(+)) m/e 421 (M+Hf. 

Example 39B 

8-cvclopropvl-6-(2-( 1 ■isopropyl-2-methyl- 1 ,2,3.4-tetrahydro-7-isoquinoliny ncvclopropvl)-2- 

naphtfaalenecarboximidamide 
The desired product was prepared by substituting Example 39A for Example 1 M in 
Example IN. 
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MS (APCI(+)) in/e 438 (M+H)""; 

"H NMR (300 MHz, DMSO^^j) 6 9.45 (br s, 2H), 9.39 (br s, IH), 9. 1 4 (br s, 2H), 8,34 (s, 
IH), 8.03 (dd, IH), 7.81 (d, IH), 7.66 (s, IH), 7.25^7.14 (m, 3H), 7.03 (dd, IH), 3.29-3^7 
(m, IH), 3.00 (m, IH), 2.85-2.81 (m, 2H), 2.56-2.52 (m, IH), 2.50 (s, 3H), 2.45-2.43 (m, IH), 
1.71-1.66 (m, 2H), 1.53-L48 (m, IH), L12-1.08 (m, 5H), 0.86-0.81 (m, 7H). 

Example 40 

6-(2-n-isoDropvl-'2-methyl-l,2,3,4>tetrahydrO'7-isoqmnolinvncydopropyn^ 
metfaoxvphenyn-2-naphthalenccarboxiniidamide 

Example 40A 

6-(2-(l-isopropyl-2-methvl-l,2,3,4-tetiBhydro«7-isoqmnolinyI)cyclopro 

methoxyphenyn-2-naphthonitrile 
The desired product v/bs prepared by substituting Example 41 A and 2- 
methoxyphenylboronic acid for Example 4A and Example 4B, respectively, in Example 4C, 
MS (APCI(+)) m/e 487 (M+H)^ 

Example 40B 

6-(2-(l -isopropyl-2-methyl- 1 ,2,3,4-tetrahydro-7"isoquinolinyl)cyclopropyl V8-(2- 
methoxyphenylV2-naphthalenecarboxiniidamide 
The desired product was prepared by substituting Example 40 A for Example IM in 
Example IN. 

MS CAPCI(+)) m/e 503 (M+H)^; 

"H NMR (300 MHz, DMSO-d^ 5 9.63 (br s, IH), 9.30 (br s, 2H), 9.20 (br s, 2H). 8.08 (dd, 
IH), 7.88 (s, IH), 7,85 (s, IH), 7.76 (d, IH), 7.51 (m, IH), 7.33 (s, 2H), 7.24-7.1 1 (m, 4H), 
7.05 (d, IH), 3.66 (s, 3H), 3,28-3.27 (m, IH), 3.03-2.99 (m, 2H), 2.83 (s, 3H), 2,50-2.49 (m, 
IH), 2.40-2.39 (m, IH), 2.19-2.14 (m, IH), 1.72-1,64 (m, 2H). 1.53-1.52 (m, IH), 1.19-1.15 
(m, IH), 1 . 10 (dd, 3H), 0,83 (dd, 3H); 

Anal, calcd. for C34H37N30-2.5CF3C02H: C, 57.78; H, 5.25; N, 5.54. Found: C, 57.73; H,. 
4.97; N, 5.12. 

Example 41 

6-(2-fl-isopropvl-2-methyl-U23.4-tetrahydro-7-isoquinolinyl)cycloprQpyl)-8-vinyL-2- 

naphthalenecarboximidamide 

Example 41 A 
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8-bromo-^2-(l -isopropYl-2-methyUl ^.3,4-tetrahydro-7-i^ 

naphtfaoiiitrile 

The desired product was prepared by substituting Example 4A for Example 3 IF in 
Example 32A. 
5 MS(APCI(+))m/e459(M+H)^ 

Example 4 IB 

. 6-(2-(14sopTOPYl-2-methvl>l<>2,3,4»tetrahYdro-7-isoquinolinyl)cycloiOTpylV 

naphthonitrile 

10 A solution of Example 41A (430 mg, 0.94 mmol) in toluene (10 mL) was treated with 

tributyl(vinyl)stannane (298 mg, 0.94 mmol), and Pd(PPh3)4 (109 mg, 0.09 mmol), flushed 
with argon, sealed in a tube» and heated to 100 °C for 20 hours. The mixture was cooled to 
room temperature, treated with ethyl acetate (10 mL), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 10% 

1 S methanol/dichloromethane to provide the desired producL 
MS (APCI(+)) m/e 407 (M+H)"^. 

Example 41C 

6-(2-(l -isopropyl-2-methyN 1 ,2,3,4-tetrahydrO"7-isoquinolinyncyclopropyl)-8-viny 1-2- 
20 naphthalenecarboximidamidc 

The desired product was prepared by substituting Example 4 IB for Example IM in 
Example IN. 

MS (APCI(+)) ra/e 424 (M+H)^ 

25 Example 42 

methyl 6-G-(6-(amino(hydroxyiminb)methyl V2-naphthyl)etfaenyl>3.4-dihydro-2(l HV 

isoquinolinecarboxyiate 

Example 42A 

30 6-(hydroxymethyl)'2-naphthonitrile 

A solution of Example ID (14.5 g, 68.6 mmol) in THF (350 mL) at room temperature 
was treated with a solution of calcium chloride (1 5.2 g) in ethanol (3S0 mL) and sodium 
borohydride (1 0.38 g). The mixture was stirred for 16 hours, treated sequentially with water, 
10% KHSO3, and 1 M HCl, and extracted wi& dichloromethane. The combined extracts were 

35 washed with water and brine, dried (MgS04), filtered, and concentrated. The concentrate was 
recrystallized firom ethec/hexanes to provide the desired product 
MS (DCI/NH3) m/e 184 (M+H)^. 
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Example 42B 
6-fl>romomethyl>-2-naphthonitiile 
A solution of Example 42A (2.7 g, 14.7 mmol) in THF (80 mL), at room temperature 
5 was treated with carbon tetrabromide (6.85 g) and triphenylphosphine (4.83 g), stirred for 16 
hoiu^, and concentrated. The concentrate was purified by flash column chromatography on 
silica gel with 50% dichloromethane/hexanes to provide the desired product 
MS (DCI/NH3) m/e 246 (M+Hf. 

10 . Example 42C 

diethyl (6-cyano-2-naphthvnmethylphosphonate 
A suspension of Example 42B (3.0 g, 12.2 mmol) in triethylphosphite (3.0 mL) was 
heated to 1 50 ^C, stirred for 3 hours, cooled to room temperature^ and treated widi diethyl 
ether and hexanes. The resulting precipitate was collected by filtration and dried to provide 
15 die desired product. 

MS (DCI/NH3) m/e 304 (M+H)"*". 

Example 42D 
1 ,2,3,4-tetrahvdro-6-isoquinolinol 
20 A solution of boron tribrqmide (1 .2 mL, 12.5 mmol) in dichlorbmethane (12.5 mL) 

was added dropwise to a -78 solution of 6-methoxytetrahydioisoquinoline (1 .0 g, 5.0 mol, 
prepared as described in Org. Synth 1988, 67, 60) in dichloromethane (38 mL), The mixture 

was stirred for 1 hour, vrarmed to 0 *^C, stirred for 1 hour, warmed to room temperature, and 
stirred for 1 hoxir. The mixture was cooled to -78 ^C, treated dropwise with methanol (20 
25 mL), wanned to room temperature, stirred for 1 hour, and concentrated to provide the desired 
product. 

MS (DCI/NH3) m/e 150 (M+H)\ 

Example 42E 

30 tert-butyl 6-hydroxy-3,4-dihydro-2(lH>>isoquinolinecarboxylate 

Example 42D (1 .1 5 g, 5.0 nunol) and di-tert-butyldicarbonate were processed 
according to the procedure described in Synthesis^ 1986, 48. A portion of the resulting 
product (2.1 g) was stirred at reflux for 1.5 hour with 60 mL methanol and 9 mL 10% 
aqueous NaOH. After cooling to room temperature the mixture was concentrated, treated 

35 with water, adjusted to pH<7 with IM HCl, and extracted with dichloromethane. The 
combined extracts were washed with water and brine, dried (MgS04), filtered, and 
concentrated to provide the desired product 
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MS (DCI/NH3) m/e 267 (M+NH4)*. 

Example 42F 

tert-butyl 6-((trifluon)acetyl)oxv)-3.4-dihydro-2(l H)MSoquinoline^^ 
5 A solution of Example 42E (1 .0 g, 4.0 mmol) and triethyiamine (0.S mL, 4.0 nimol) 

in dichioromethane (20 mL) at 0 °C was treated dropwise with trifluoromethanesulfonic 
anhydride (1.12 4.0 mmol), wanned to.room temperature, stirred for 48 hours, 
concentrated, dissolved in ethanol (10 mL), triturated with water, and filtered to provide the 
desired product, 
10 MS(DCI/NH3)ni/e382(M+H)^ 



Example 42G 

tert-butyl 6-((methoxy(mcthyl)amino)carbonyl>3,4-'dihYdro-2(lHVisoquinolin«:arboxvlate 
A solution of Example 42F (1,4 g, 4.60 mmol) in THF (40 mL) and water (5 mL) was 

1 5 treated with triethyiamine (0.63 g) and PdCl2(dppf) (0.28 g) and stirred under 400 psl of 
carbon monoxide at 1 IS °C for 18 hours. The mixture was filtered, concentrated, treated 
sequentially with diisopropylethylamine (2 mL), N,0-dimethylhydroxylamine hydrochloride 
(750 mg), and (0-(7-azabenzotria2oI-l -yl)-Ul ,3,3-tetramethyluronium hexafluorophosphate) 
(LS g), and stirred for 16 hours, llie mixture was treated with dichioromethane, washed ' 

20 sequentially with 3% HCl, water, and IM NaOH, dried (MgS04), filtered, and concentrated. 
The concentrate was purified by fiash column chromatography with 30% ethyl 
acetate/hexanes to provide the desired product. 
MS (DCI/NH3) m/e 293 (M+H)"". 



25 Example 42H 

tert-buty i 6-formvl"3,4-dihydro-2(l HVisoquinolinecarboxvlate 
A solution of Example 42G (5.6 g, 19, 1 nunol), in THF (95 mL) at 0 was treated 
with 1 M LAH m THF (1 8 mL, 1 8 mmol), stirred for 30 minutes, quenched with 10% 
KHSO3, diluted with ethyl acetate and adjusted to pH 2 with IM HCl. The extract was 
30 washed with water and brine, dried (MgS04), filtered, and concentrated. The concentrate was 
purified by flash column chromatography on silica gel with dichioromethane to provide the 
desired product. 

MS (DCI/NH3) m/e 262 (M+H)"". 

35 Example 421 

tert-butyl 6-(2-(6-cvano-2~naphthvl)etheny l)-3,4-dihvdro-2( 1 H)-isoquinolinecarboxvlate 
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A solution of Example 42C (2.3 7.60 mmol) in THF (100 mL) at 0 was treated 
with 1 M LiHMOS in hexanes (9.5 mL, 9.5 mmol), stirred for 40 minutes, treated with 
Example 42H (1 .98 g, 26 mmol)i and warmed to room temperature over 50 minutes. The 
mixture was quenched with water and extracted with dichloromethane. The combined 
5 extracts were washed with water and brine, dried (MgS04), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with dichloromethane 
to provide the desired product 
MS (ESI(+)) m/e 411 ^+H)^ 

10 Example 42J 

6-(2-(l,2,3,4-tctrahydro-6"isoquinolinvl)ethenvl)"2-naphthonitrile 
A solution of Example 421 (2.28 g, 0.55 ramol) in 1:1 dichloromethane:TFA (10 mL) 
at room temperature was stirred for 1 hour, then concentrated to provide the desired product. 
MS (ESI(+)) m/e 31 1 (M+H)^ 

15 

Example 42K 

methyl 6-(2-f6'Cvano^2-iiaohthyl)ethenyl)-3,4-dihydro-2(lH)-isoquinolinec^ 
. A solution of Example 42J (650 mg, 1.53 mmol) in dioxane (30 mL) at room 
temperature was treated with 10% K2CO3 (10 mL) and methyl chloroformate (700 mg) and 
20 stirred for 1 6 hours. The mixture was treated with water and extracted with dichloromediane. 
The combined extracts were washed sequentially with 5% HCl, water, and brine, dried 
(MgS04), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with dichloromethane to provide the desired product 
MS (ESI(+)) ra/e 369 (M+H)^ 

25 

Example 42L 

methyl 6-(2-f6-amino(hydroxyinMno)methyl)-2-naphthynethenyl)-3,4-dihydro-2(lH) 

isoquinolinecarboxylate 
A solution of Example 42K (1 50 mg, 0.4 mmol) in ethanol (2 mL), was treated with 
30 triethylamine (0.5 mL) and hydroxylamine hydrochloride (283 mg), then sealed in a tube, 
heated to 80 °C, stirred for 2.5 hours, and cooled to room temperature. The resulting 
precipitate was collected by filtration, washed with ethanol, and dried to provide the desired 
product 

MS (ESI(+» m/e 402 QA+Hf; 
35 NMR (300 MHz, DMSO-d^) 5 9.80 (s, IH), 8.18 (s, IH), 8.00 (s, IH), 7.91^7,85 (m, 4H), 
7.50-7.39 (m, 3H), 7,24-7.21 (m, 2H), 5.93 (s, 2H), 4.57 (s, 2H), 3.65 (s, 3H), 3,0 (t, 2H), 
2.85 (t.2H); 
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Anal, calcd. for C24H23N3O3-O3H2O: C, 70.85; H, 5.85; N, 10.33. Found: C. 70.85; H. 5.66; 
N, 10.27. 

Example 43 

5 6-(242-acetyl-l,2J,4-tetrahydro^isoquinolinvl)ethenvlVN*-hvdrox^^ 

naphthalenecarboximidamide 

Example 43 A 

6-(2-(2-acetvl-K2,3,4-tetrahydro-6-isoquinoh'nyl)ethenyl>2-naphth^ 
10 The desired product was prepared by substituting acetyl chloride for methyl 

chloroformate in Example 42K. 
MS (DCI/NH3) m/e 353 (M+H)^. 

Example 43B 

15 6-(2-(2-acetyi- 1 ^2.3^4-tetrahvdro-6-isoquinolinyl)ethcnyIVN -hydroxY-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 43 A for Example 42K in 
Example 42L. " 
. . TVIS (ESI(+)) m/e 386 (M+H)^; 
20 NMR (300 MHz, DMSO-d^ 8 9.8 (s, IH), 8.18 (s, IH), 8.00 (s, IH), 7.95-7.85 (m, 4H), 
7.52-7.40 (m, 3H)/ 7.24-7.21 (m, 2H), 5.93 (s, 2H), 4.66-4.60 (m, 2H). 3.68 (t, 2H), 2,92-2.78 
(m,2H),2.10(s,3H); 

Anal, calcd. for C24H23N3O2 O-2H2O: C, 74.09; H, 6.06; 10.80. Found: Q 74.05; H, 6.06; 
N, 10.55. 

25 

Example 44 

6-(2-(2-acetvl- 1 ,2,3 ,4-tetrahydro-6-isoquinolinvl)ethenyl V2-naphdiatenecarboxiniidamide 
The desired product was prepared by substituting Example 43 A for Example IM in 
Example IN. 
30 MS (ESI(+)) m/e 371 (M+H)"*"; 

NMR (300 MHz, DMSO-dg) 5 9.42 (s, 2H), 9.00 (s, 2H), 8.45 (s, IH), 8.15-8.02 (m, 4H), 
7.83-7.79 (m, IH), 7.54-7.48 (m, 4H), 7.25 (d, IH), 4.67-4.62 (m, 2H), 3.69 (t, 2H), 2.94- 
2.80 (m,2H), 2.10 (s,3H); 

Anal- calcd. for C24H23N3O CF3CO2H: C, 64.59; H, 5.00; N, 8.69. Found: C, 64.69; H, 4.98; 
35 N,8;76. 

Example 45 
-63- 
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N'«hydroxy-6-(2-( 1 ^,3.4-tetrahvdro-6-isoquinolinyi)ethenvl>>2'naphthalenec^ 

Example 45A 

tert-butyl 6"(2-(6-ammoflivdTOxyimino)methvlV2"nai3hthvl)ethe^ 

isoquinolinecarboxylatc 
The desired product wais prepared by substituting Example 421 for Example 42K in 
Example 42L. 

MS (DCI/NH3) m/c 444 (M+H/, 

Example 45B 

>r-hydroxy"6-(2"( 1 ^,3 ,4-tetrahy dro^~isoquinolinyl)cthenylV2-naphthal€necarbDximidamide 

The desired product was prepared by substituting Example 45A for Example 421 in 
Example 42J. 

MS (ESI(+)) m/e 344 (M+H)*; 

NMR (300 MHz, DMSO-dg) 8 10.9 (br s, IH), 9.06, (br s, 3H), 8.30 (s, IH), 8.10 (s, IH), 
8,05-7,96 (m, 3H), 7.80-7.76 (m, IH), 7.59-7.48 (m, 4H), 7,27 (d, IH), 4.31 (br s, 2H). 3.60- 
3.40 (br s, 4H), 3.05 (t, 2H); 

Anal, calcd. for C22H2,N30 CF3C02H: C, 54.64; H, 4.06; N, 7.35. Found: C, 54.10; H, 4,06; 
N, 7.25. 

Example 46 

6-(2-( 1 ^4-tetrahydro-6-isoquinoliny Dcyclopropy l)-2>naphthalenecarbQximidamide 

Example 46A 

tert-butyl 6-(2-(6-cyano-2-naphthyl)cvclopropyl)-3,4-dihvdro-2(l HVisoquinolinecarboxvlate 

A solution of Example 421 (207 mg, 0.5 mmol) and Pd(OAc)2 (5 mg) in THF (100 
mL), at 0 ''C was treated with a 0 ''C 2M solution of diazomethane in diethyl ether (20 mL), 
warmed to room temperature over 10 minutes, treated with Pd(OAc)2 (5 mg) and 2M 
diazomethane in diethyl ether (20 mL), and treated two more times with Pd(OAc)2 and 2M 
diazomethane after 10 minute stirring intervals. After the final addition, the mixture was 
stirred for 1 hour, filtered through diatomaceous earth (Celite*^ and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 10% ethyl 
acetate/hexanes to provide the desired product. 
MS (DCI/NH3) m/e 425 (M+H)"". 

Example 46B 

6-(2-f 1 ,2 J.4-tetrahydro-6-isoQuinolmyl)cyclopropyl)-2-naphtfaalenecarboximidamid^ 
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The desired product was prepared by substituting Example 46A for Exaii4)le IM in 
Example IN, then substituting the resulting product for Exanq^ie 421 in Example 42J. 
MS (ESI(+)) m/e 342 (M+H)*; 

NMR (300 MHz, DMSO-dfi) 8 9.39 (s, 2H), 9-14 (s, 2H), 9.03 (br. s, 2H), 8.45 (s, IH), 
8.04-8,00 (m, 2H), 7.84 (s, IH), 7.81-7,77 (m, IH), 7.52-7.49 (m. IH), 7.16-7.09 (m, 2H), 
4,25 (br s, 2H), 2.97 (t. 2H), 2.42-2.35 (m, 2H), 1.68-1.59 (m, 2H); 
Anal, calcd. for C23H23N3-2.3CF3CO2H: C, 54,91; H, 4.22; N, 6.96. Found: C, 54.98; H, 
4.17; N. 6.78. 

Example 47 

6-(2-(2>acetvl-l^,3.4-tetrahvdrO"6-isoquinolinyl)cyclopropyl)->P-hydroxy-2- 

naphthalcnecarboximidamide 

Example 47A 

6-(2-(2-acetyl-K2,3>4-tetrahydro-6-isoquinolinyl)cyclopropylV2-naphthonirt^ 
The desired product was prepared by substituting Example 43A for Example 421 in 
Example 4'6A. 

>» • ' . 

Example 47B 

6-(2-(2-ac€tyl-l^J.4-tetrahydro-6-isoQuinolinyncyclopropyl)-N'-hydroxy-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 47A for Example 42K in 
Example 42L. 

MS (ESI(+)) m/e 400 (M+H)^; 

NMR (300 MHz, DMSO-d^ 8 9.72 (s, IH), 8.14 (s, IH), 7.84-7.75 (m, 3H), 7.68 (s, IH), 
7.36-7.33 (m, IH), 7.1 1-7.02 (m, 3H), 5.89 (s, 2H), 4.60-4.54 (m, 2H), 3.63 (t, 2H), 2.85-2.71 
(m, 2H), 2.34-2.24 (m, 2H), 2.07 (s, 3H), 1.60-L51 (m, 2H); 

Anal, calcd. for C25H25N3O2 O.5H2O: C, 73.51; H, 6.42; N, 10.29 Found: C, 73,68; H, 6.33; 
N, 10.12, 

Example 48 

6-(2-(4-cthyl- 1 ,2,3 .4-tetrahydro-6-isoquinolinvl)cyclopropy lV2-naphthalenecarboximidamide 

Example 48 A 
4-ethyl-6-metfaoxy-l ,2,3,4-tetrahvdroisoquinoline 
A solution of 2-(3-methoxyphenyl)- 1 -butariamine (25 g, 1 3 1 mmol, prepared 
according to the procedure described in J. MedL Chem. 1990, 33^ 153-160) in formic acid 
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(120 mL) at room temperature was treated with paraformaldehyde (4J8 g, 131 mmol), stirred 
for 16 hours, treated with 25% KOH (30 niL) and ethanol (100 mL), and refluxed for 2.5 
hours. The mixture was cooled to room temperature, extracted with dichloromethane, and the 
combined extracts were dried (MgS04), filtered, and concentrated. The concentrate was 
5 purified by flash colunm chromatography on silica gel with dichloromethane to provide the 
desired product. 

MS (DCI/NH3) m/e 192 (M+H)^. 

Example 48B 

10 tert-butyl 6>(2^(6>cyano-2-naphthYnethenvlM'ethyl-3.4-dihvdro-2(l ID- 

isoquinolinecarboxylate 
The desired product was prepared by substituting Example 48A for 6- 
methoxytetrahydroisoquinoiine in Examples 42D-42I. 
MS (DCI/NH3) m/e 439 (M+H)*. 

15 

Example 48C 

tert-butyl 6-(2'(6-cyano-2-naphthyl)cyclopropyn-4--eithyl-3,4-dihydro-2(lH)- 

isoquinolinfecarboxylate 
The desired product was prepared by substituting Example 48B for Example 421 in 
20 Example 46A, 

MS (DCI/NH3) m/e 453 (M+Hf. 

Example 48D 

6-(2-(4-ethyl-l^J,44etrahydro-6-isoqiiinolmvl)cvclopropylV2-napht^ 
25 The desired product was prepared by substituting Example 48C for Example IM in 

&camp!e IN. 

MS (ESI(+)) m/e 370 (M-hH)""; 

NMR (300 MHz, DMSO-dg) 5 9.41 (s, 2H), 9.19 (s, 2H), 9.05 (s, 2H), 8.45 (s, IH). 8,05- 
8.01 (m, 2H), 7.86 (s. IH), 7,79 (d, IH), 7.50 (d, IH), 7.22 (s, IH), 7.17-7.09 (m, 2H). 4.23 
30 (s, 2H), 3.48-3.42 (m, 2H), 3.23-3.16 (m, 2H). 2.46-235 (m, 2H), 1.96-1.86 (m, IH), 1.70- 
1.58 (m, 2H), 0.97-0.90 (m, 3H); 

Anal, calcd, for C29H27N3-2CF3CO2H-0.25H2O: C, 57.85; H, 4.94; N, 6,98. Found: C, 57.64; 
H, 4.68; N, 6.90. 

35 . Example 49 

6-(2-(2-benzyl-4-ethyl- 1 ,2,3,4-tetrahydrD-6-isoquinolinyl)cyclopiDpylV2* 
naphthalenecarboximidamide 
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Example 49A 
6-(2-(4-ethYKl,2,3,4'tetrahvdro-6-isoquinolinvl)eA^ 
The desired product prepared by substituting Example 48B for Example 421 in 
5 Example 42J. 

Example 49B 

6-(2-(2-benzyl-4-ethyl- 1 ^,3,4-tetrahydrQ-6-isoquinolinyl)ethenyl)-2-naphthonitrile 
A solution of Example 49A (600 mg) in dichloromethane (25 mL) was treated 
10 sequentially with benzaldehyde (0.7 mL), sodium triacetoxyborohydiide (1 .3 g), and acetic 
acid (319 mg), stirred for 24 hours, diluted with dichloromethane, washed with IM NaOH 
and brine, dried (MgS04X filtered, and concentrated. The concentrate was crystallized from 
diethyl ether/hexanes to provide the desired product. 
MS (DCI/NH3) m/e 429 (M+H)^. 

15 

Example 49C 

6-(2-(2-benzvl-4-ethyl- 1 ^3,4^tetrahydro-6-isoQuinolmyl)cyclopr6pylV2-naphthonitrile 
The desired product was prepared by substituting Example 49B for Example 42r in 
Example 46A« 
20 MS (DCI/NH3) m/e 443 (M+H)\ 

Example 49D 

6-(2-(2-benzyl-4-ethyM,23.4-tetrahydro-6-i$oquinolihyl^cyclopropyl)-2- 
naphthalenecarboximidamide 
25 The desired product was prepared by substituting Example 49C for Example IM in 

Example IN. 

MS (ESI(+)) m/e 460 (M+H)*; 

NMR (300 MHz, DMSO-d^) 8 9.40 (s, 2H), 9.17 (s, 2H), 8.45 (s, IH), 8.04-8.00 (m, 2H), 
7.85-7.77 (m, 2H), 7.56-7.49 (m, 6H), 7.28-7.10 (m, 3H), 4.50-4.22 (m, 4H), 3.58-3.42 (m, 
30 2H), 3.20-3.10 (m, 2H), 2.45-2.39 (m, 2H), 2.01-1.94 (m, IH), L67-1.64 (m, 2H), 0.89-0.83 
(m, 3H); 

Anal, calcd. for C32H33N3-2.1TFA'H20: C, 60.63; H, 5,21; N, 5.86. Found: C, 60.37; H, 
5.09; N, 5.88. 



35 



Example 50 

6-(2-(4-ethyl-1.2J,4-tetrahydro-6-isoquinolinyl)ethenvlV2-naphthalenecarbox^ 
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The desired product was prepared by substituting Example 49A for Example IM in 
Example IN. 

MS (ESI(+)) m/e 356 (M+H)"*'; 

NMR (300 MHz, DMSO-d^ 3 9,43 (s, 2H), 9.17 (m. 3H), 9,05 (m, IH), 8.48-8.46(m, 
5 2H), 8.16-8.02 (m, 4H), 7.87-7.81 (m. IH). 7.68 (s, IH), 7.60 (d, IH), 7.53 (s, IH), 7.29 (d, 
IH), 4.30 (s, 2H), 3.27-3.04 (m. 3H), 2.00-1.75 (m, 2H), 0.98 (t, 3H); 
Anal, calcd. for C24H25N3'2TFA-H20: C, 55.91; H, 4.86; N, 6.99. Found: C. 55.90; H, 4.61; 
K6.89. 

10 Example 5 1 

6-(2-(4^thvl-2-methvl-l,2,3.4-tetrahydro-6-isoquinolinvncvclopropvlV2- 
naphthalenecarboximidamide 

Example 51 A 

15 6-(2-(4-ethvl-2-methvl-l^J.4-tetrahydro-6-isoquinolinvl)cvclopropvlV2- 

A solution of Example 48C (284 nag) in 1 :1 dichloromethaneiTFA at room 
temperature was stirred for 1 hour, concentrated, and dissolved in methanol. The mixture 
was treated with 37% formaldehyde in water (1.1 mL) and sodium cyanoborohydride (70.0 
. mg), heated to 50 '^C, stirred for 16 hours, and extracted with dichioromethane. The 
20 combined extracts were washed with water and brine, dried (MgS04), filtered, and 
concentrated to provide the desired product. 
MS (ESI(+)) m/e 367 (M+H)^ 

Example 51 B 

25 6-(2-(4-ethvl-2-methvl-l,2,3,4>tetrahvdro-6-isoquinolinyl)cyclopropylV2- 

naphthalenecaifaoximidamide 
The desired product was prepared by substituting Exanq>le 51 A for Example IM in 
Example IN. 

MS (ESI(+)) m/e 384 (M+H/; 
30 NMR (300 MHz, DMSO-dg) 5 10.00-9.80 (m, IH), 9.41 (s, 2H), 9.18 (s, 2H), 8.45 (s, 
IH), 8.04^8.01 (m, 2H), 7.86 (s, IH). 7.80 (d, IH), 7.51 (d, IH), 7.29-7.22 (m, IH), 7.12 (s, 
2H), 4.50-4.20 (m, 2H), 3.73-3.60 (m, 2H), 3.28.3.06(m, 2H), 2.96 (s, 3H), 2,45-2.40 (m, 
2H). 1.76-1.59 (m, 3H), 1.02-0.83 (m, 3H); 

Anal, calcd. for C26H29N3-2.2CF3C02H H20: C, 55.97; H, 5.13; N, 6.44^ Found: C, 56.22; 
35 H, 4.95; N, 6.44. 

Example 52 
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6-(2>(2-acetyl-4-ethvl- 1 ,2,3.4-tetrahvdn>-^'isoquinolinvl)cvclopropvl)-2r 
naphtfaalenecarboximidamide 

Example 52A 

5 6-(2-(2«acctvI-4'-etaiVl- 1 .2 J.4-tetrahvdn>-^-isoQiiinolmyl)cycIopropyl)-^ 

A solution of Example 48C in 1 : 1 methylene chlorideiTFA at room temperature was 
stirred for 1 hour and concentrated. The resulting product and acetyl chloride were 
substituted for Example 42J and methyl chloroformate, respectively, in Example 42K to 
provide the desired product 
10 MS(DCI/NH3)m/e395(M+H)^ 

Example 52B 

6-(2-(2-acetvl-4'ethvl- 1 .2,3,4-tetrahydro-6-isoquinolinyl)cyclopropylV2- 
naphthalcnccarboximidamidc 
1 5 The desired product was prepared by substituting Example 52 A for Example 1 M in 

Example IN. 

MS (ESI(+)) m/e 412 (M+H)":; 
. *H:NMR (300 MHz, DMSQ-'d^) 5 9.39 (s, 2H), 9.04 (s. 2H), 8.44 (s, IH), 8.05-8.00 (m, 2H), 
7.85 (s, IH), 7.80-7.76 (m, lH^;7.'52-7.50 (m, IH), 7.13-6.98 (m, 3H), 4.81-4.25 (m, 3H), 
20 3.05-3.01 (m, IH), 2.74-2.65 (m, IH), 2.44-2.35 (m, 2H), 2.10-2.08 (m, 3H), 1.65-U51 (m, 
4H), LOl-0.91 (m,3H); 

Anal, calcd. for C27H2^3O-1.5CF3CO2H-0^5H2O: C, 61.38; H,5.32; N, 7.16. Found: C, 
61.29; H, 5.21; N, 7.07. 

25 Example 53 

6-f 2-( 1 -isopropvl-3,4-dihvdro-6-isoquinolinyl)cyclopropyl)-2-naphthalenecarboxiiiu 

Example 53A 
N-(2-(3-bromophenvl)ethyl)-2-methylpropanamide 
30 A solution of 2-(3-bromophenyl)ethylamine (3.0 g) in dichloromethane (180 mL) at 

room temperature was treated sequentially with triethylamine (7.0 mL), DMAP (10 mg), and 
a solution of 2-methylpropanoyl chloride(l .52 mL) in dichloromethane (30 mL). The 
mixture was stirred for 3 hours, quenched with N',N^-dimethyl-l,2-ethanediamine, washed 
sequentially with 0.5M HCl, water, and brine, dried (MgS04X filtered, and concentrated to 
35 provide the desired product 

MS (DCI/NH3) m/e 270 (M+H)^ 
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Example S3B 
6-broino-l 'i$opropyl*3.4-dihvclroisoquinoline 
A solution of Example S3 A in dichloromethane (80 niL) at 0 was treated with ' 
oxalyl chloride (1 .62 g), stirred for 1 5 minutes, warmed to room temperature, stirred for 2.5 

5 hours, cooled to -78 **C, treated with ferroiis(III)chloride (2.34 g), warmed to room 

temperature, and stirred for 16 hours. The mixture was cooled to 0 "^C, treated dropwise with 
2M HCl (55 mL), warmed to room temperature, stirred for 5 hours, and extracted with 
dichloromethane. The combined extracts were washed with water and brine, dried (MgS04), 
filtered, and concentrated. The concentrate was suspended in methanol (50 mL), slowly 

10 treated with concentrated H2SO4(6.0 mL), heated to reflux, stirred for 16 hours, cooled to : 
room temperature, and concentrated. The concentrate was diluted with water and washed, 
with ethyl acetate. The aqueous layer was cooled to 0 **C, slowly adjusted to pl£>7 with 50% 
NaOH, and extracted with dichloromethane. The combined extracts were washed with water 
and brine, dried (MgS04), filtered, and concentrated to provide the desired product. 

15 MS (DCI/NH3) m/e 252 (M+H)"". 

.'*'*■ Example 53C 

^ • •l-isopropvl-3,4-dihYdro-6-isoquinolinecarbaldehyde 

A solution of Example;.53B (1 .4 g) in THF (30 mL) at -78 **C was treated with IM 
20 butyllithium in hexanes (4. 1 6 mL), stirred for 1 0 minutes, treated with N-foimylmorpholine 
(250 mg), warmed to room temperature, and stirred for 15 minutes. The mixture was 
quenched with water and concentrated. The concentrate viTbs purified by flash column 
chromatography on silica gel with 15% ethyl acetate/hexanes to provide the desired product. 
MS (DCI/NH3) m/e 202 (M+H)\ 

25 

Example 53D 

6-(2-( 1 -isoprbpyl-3 ,4-dihydro-6-isoquinoIinvnethenyl)-2-naphthonitriIe 
The desired product was prepared by substituting Example S3C for Example 42H in 
Example 421. 
30 ' 

Example 53E 

6-(2-(l-isopropvl-3,4"dihYdro-6-isQquinolinyl)cyclopropyI)-2-naphthonitrile 
The desired product was prepared by substituting Example 53D for Example IL in 
Example IM. 
35 MS (DCI/NHj) m/e 365 (M+H)"^. 

Example 53F 
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6>f2>(l-isopropvlO,4-dihydrD^isoq\iiDolmvl)cyclopn)pylV2-n^ 

The desired product was prepared by substituting Example 53E for Example IM in 
Example IN. 

MS .(ESI(+)) m/e 382 (M+H)"-; 
5 NMR (300 MHz, DMSO-dg) 5 12.22 (br s, IH), 9.41 (s, 2H), 9.21 (s, 2H), 8.4ff (s, IH), 
8.05 (m, 3H) 7.89 (s, IH), 7.80 (d, IH), 7.53 (d, IH), 7.42 (d, IH), 7.39 (s, IH), 3.84-3.79 (m, 
2H), 3.09-3.04 (m, 2H), 2.66-2,50 (m. 3H), 1.89-1.80 (m, 2H), 1.31 (d, 6H); 
Anal, calcd. for C26H27N3-2.3CF3CO2H O.5H2O: C, 56.30; H, 4.68; N, 6.44. Found: C, 
56.05; H, 4.66; N, 6.13. 

10 

Example 54 

6-(2-{4-ethYl-l -isopropvl-3 ,4-dihvdro-6-isoquinolinvl)cvcIopropylV2- 
naphthalenecarboximidamide 
The desired product was prepared by substituting Example S5B for 2-(3- 
1 s bromopl^yl)ediylamine in Example 53 . 
MS (ESI(+)) m/c 41 0 (M+H)*; 

'HNMR (300 MHz, DMSO-dg) S 12-22 (br s, IH), 9.43 (s, 2H), 9.26 (s, 2H), 8.47 (s; IH), 
8.11-8.03 (m;3H), 7.90 (s, IH), 7.81 (d, IH), 7.55-7.4 l(m, 2H), 7.54 (d, IH), 3.91-3.81 (mV 
3H), 3.03-3.01 (m,-lR), 2:70-2.57 (m, 2H), 1.91-1.79 (m, 2H), 1.54-1.47 (m, 2H), 1.38 . 
20 3H), 1 .26 (d, 3H), 0.94-0.86 (m, 3H); 

Anal, calcd. for C28H3,N3.2.4CF3CO2H 0.5H2O: C, 56.91; H, 5.01; N, 5.86. Found: C, 
56.97; H, 4.93; N, 5.93. 

Example 55 

25 6-(2-f 4-ethvl- 1 -isopiopyl-3.4-dihydro-6-isoquinolinyl)ethenyl)-2- 

naphthalenecarboximidamide 

Example 5SA 
2-(3-bromophenyl)butanemtrile 

30 A solution of 3-bromophenylacetonitrile (8. 12 g) in dichloromethane (1 50 mL) at 

room temperature was treated sequentially with tetrabutylammonuim hydrogen sulfate (1 4. 1 
g), iodoethane (10 mL), and 1 5% NaOH (35 mL), stirred for 4 hours, and separated. The 
aqueous phase was extracted with dichloromethane, and the combined extracts were washed 
with water and brine, dried (MgS04), filtered, and concentrated. The concentrate was 

35 purified by flash column chromatography on silica gel with 50% dichloromethane/hexanes to 
provide the desired product 
MS (DCI/NH3) m/c 224 (M+H)"". 
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Example S5B 
2-(3>bromopheiiy 1 V 1 -biitanamiae 
A solution of Example 55 A (8 g) in THF (2S0 mL) at room temperature was treated 
wiA IM BH3 in THF (100 mL) stirred for 16 hours, treated with cthanol (20 mL) and 4M 
HCl in didxahe (80 mLX and concentrated The concentrate was suspended in methanol (ISO 
mL), treated with HCl gas, boiled for 3 hours, cooled to room temperature, and treated with 
diethyl ether. The resulting precipitate was collected by filtration, washed with diethyl ether 
and hexane, and dried to provide the desired product. 
MS (DCI/NH3) m/e 228 (M+H)^. 

Example 55C 

6-<'2-(4-ethyl"l-isopropvlO,4^ihydro-6"isoquinolinyllethcnylV2-naphthonitrile 
The desired product was prepared by substituting Example SSB for 2-(3- 

bromophenyl)ethylamine in Examples 53A-53D, 

MS (DCI/NH3) ra/e 379 (M+H)^ 

- /.-. • Example 55D > 

- * . g-(2-(4-ethvl-l-isopropyl-3,4-dihydro-64soquinolinvnethenylV2- . ' . i, - . ' 
naphthalenecarboximidamide 
The desired product was prepared by substituting Example 55C for Example IM in 
Example IN. 

MS (ESI(+)) m/e 396 (M+H)^; 

*H NMR (300 MHz, DMSO-d^) 5 9.45 (s, 2H), 9.15 (s, 2H), 8.48 (s, IH), 8.26-8.08 (m, 5H), 
7.88-7.82 (m, 4H), 7.80-7.65 (m, IH), 3.90-3.85 (m, 3H), 3.03-3.01 (m, IH), L62-1.52 (m, 
2H), 1 .39 (d, 3H), 1 .29 (d, 3H), 0.94 (d, 3H); 

Anal, calcd. for C27H29N3-2.5CF3CO2H H2O: C, 55.02; H, 4.83; N, 6.01. Found: C, 55.23; 
H, 4.75; N, 6.00. 

Example 56 

8-broma-6-(2-(l-cyclohexyl-3,4-dihydro-7-isoquinolinyl)cyclopropvl)-2- 
naphthalenecarboximidamide 

Example 56A 

8-bromo-6-f 2-( 1 -cyclohexYl-3^4-dihydro-7-isoqmnolinyl)ethenyl>-2-naphthomtrile 
The desired product was prepared by substimting cyclohexanecarbonyl chloride for 2- 
methylpropanyl chloride in Examples II- IK. 
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Example 56B 

8-bromo-6-f2-(l-cyclohexYl"3,4-dihvdro-7>LscKiuinolinyl)cyclopropvl^ 
naphthalenecarfaoximidamide 



The desired product was prepared by substituting Example 56A for Example IL in 
Examples IM-IN. 
MS (APa(+)) m/e 500 (M+H)*; 

NMR (300 MHz, DMSO-de^) 5 9.55 (s, 2H), 9.21 (s, 2H), 8.53 (s, IH), 8.13 (d, IH), 8.05 
(s, IH), 7.95 (s, IH), 7.91 (s, IH), 7.86 (dd, IH), 7.59 (d, IH), 7.49 (d, IH), 3.80 (t, 2H), 3.05 
(t, 2H), 2.64-2.55 (m, 3H), 1.90-1.73 (m, 7H), 1.55-L45 (m, 4H). 1.30-1.18 (m, IH); 
Anal, calcd. for C^^^TNy2.SCF^C02H: C. 50.08; H. 4.34; N, 5.56. Found: C, 50.26; H, 
3.92; N. 5.26. 

Example 57 

8-bromo-6-(2-(l -cvclohexyl-2-methvl- 1 ,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide 
The desired product was prepared by substituting Example 56A for Example IIC in 
Examples UD-l IF. - • 

MS {APCI(+)) m/e 5 16 (M+H)"^; .... : ^ v ' 

*H NMR (300 MHz, DMSO-d^) 5 9.54 (br 2H), 9.43 (br s, IH), 9.20 (br s, 2H), 8.52 (s, 
IH), 8.1 1 (dd, IH), 7.92 (s, IH), 7.91 (s, IH), 7.86 (dd, IH), 7.23 (d, IH), 7.13 (dd, IH), 7.05 
(s, IH), 4.17-4,15 (m, 2H), 3.30-3.15 (m, 2H), 3.02-2.98 (m. IH), 2.80 (d, 3H), 2.39-2.36 (m, 
IH), 1.95-1.85 (m, IH), 1.80-1.55 (m, 7H), 1.44-1.43 (m, IH), 1.28-1.11 (m, 4H), 0.95-0.80 
(m, IH); 

Anal, calcd. for C3oH34BrN3.2.6CF3C02H: C, 50.09; H, 4.72; N, 5.38. Found: C, 50.46; H, 
4.55; N, 5.04. 

Example 58 

6-(2-( 1 -CYclohexvl-3^4-dihydro-7-isoquinolinyllcyclopropYl)-8-(( I EV3-med3vl- 1 -butenvl)-2- 

naphtfialenecarboximidamide 

Example 58A 

8-bromo-6-(2'( 1 -cyclohexy 1-3 ,4-dihydro-7-isoquinolinyl)cyclQpropyl)-2-naphthonitrile 
The desired product was prepared by substituting Example 56A for Example IL in 
Example IM. 
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6-f2-(l-cvclohcxvl0.4>dihvdro-74soqmnolinvncvclopn)PvlV8^^(lEV 

naphthonitrile 

The desired product was prepared by substituting Example 37A and Example S8A for 
Example 4B iand Example 4A, respectively, in Example 4C. 

Example 58C 

6-(2-(l<^Yclohexyl0.4^ihvdro-74soquinolinyl)cYciopropvlV8-(nEV3-methvl 

naphthalenecaifaoximidamidc 
The desired product was prepared by substituting Example 58B for Example IM in 
Example IN. 

MS (APCI(+)) m/e 490 (M+H)""; 

'h NMR (300 MHz, DMSO-d^) 5 12,35 (br s, IH), 9.45 (s, 2H), 9.18 (s. 2H), 8.65 (s, IH), 
8.05 (s, IH), 8.04 (d, IH), 7.81 (dd. IH), 7.75 (s, IH), 7,61 (s, IH), 7.60 (dd. IH), 7.49 (d, 
IH), 7.26 (d, IH), 6.49 (dd. IH), 3.83-3.73 (m, 2H). 3.05 (t, 2H), 2.67-2.49 (m. 6H). 1.91- 
1.71 (m, 6H), 1.55-1.49 (m, 3H), 1.23-1.19 (m, IH), 1.17 (dd, 6H); 

Anal, calcd. for C34H39BrN3 2.6CF3CO2H: C, 58.23; H, 5.55; N, 5.57. Found: C, 58.37; H, 
5.20; N, 5.17: 

■ . •* Example 59 

6if2-a-cvclohexvl'2>mcthvl-L2J,4-tetiahvdro-74soquinoIinvncYClopro^^^ 
methyl-l-butenvlV2-naphthalepecarboximidamide 

Example 59 A 

8-bromo-6-f2-(l-cvclohexvl-2-methvl-l,23Atetrahydro-7-isoquinolinvl)cvclopropy1^ 

naphthonitrile 

The desired product was prepared by substituting Example 58 A for Example 3 IF in 
Example 32A. 

Example 59B 

6-(2-(l-cvclohexvl-2-methyl-l,2.3.4-tetrahvdro-7-isoquinolmyl)cyciopropvlV 
methyl- 1 -butenyl)-2-naphthalcnecarboxTmidamide 
The desired product was prepared by substituting Example 59A for Example 58A in 
Examples 58B and S8C. 
MS (APCI(+)) m/e 506 (M+H)^ 

^H NMR (300 MHz, DMSO-d^) 8 9.43 (br s, 3H), 9. 16 (s, 2H), 8.63 (s, IH), 8.02 (d, IH), 
7.82 (s, IH), 7.74 (s, IH), 7.58 (s, IH), 7.27-7.13 (m, 3H), 7.02 (s, IH), 6.52^.45 (m, IH), 
4.19-4.10 (m, IH), 3.32-3.18 (m. IH), 3.05-3.00 (m, 2H), 2.81-2.79 (m, 2H), 2.66-2.49 (m. 
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6H). 2.38-2.36 (m, IH), 1.90-1.44 (m, 8H), 1.25-1.1 1 (m, 2H), 1.17 (d, 6H), 0.95-0.80 (m, 
IH); 

Anal, calcd. for C35H43N3.2.5CF3CO2H: C, 59.20; H, 6.03; N, 5.52. Found: C, 59.23; H, 
5.88; N, 5.35. 

5 

Example 60 

8-allyl-6^2-f 1 -isoDropvl-2-roetfayl- 1 ^^,4-tetiahvdro-7-isoquinolinyl)cycloprDpyl>2- 

naphthalenecarboximidamidc 
The desired product was prepared by substituting l-propyne for 3-methyl 1-butyne in 
10 Exan^)le 37, 

MS (APCI(+)) m/e 438 (M+H)''; 

*HNMR (300 MHz, DMSO-d^) 6 9.42 (s, 3H), 9.13 (s, 2H), 8.55 (s, IH), 8.04 (dd, IH), 7.81 
(d. IH), 7J1 (s, IH), 7.36 (s, IH), 7J25-7.17 (m, IH), 7.03 (d, IH). 6.20-6.11 (m, IH), 5.18- 
5,10 (m, 2H), 3.92 (d, IH), 3.70-3.20 (m, 4H), 3.10-3.00 (m, 2H), 2.85-2.81 (m. 2H), 2.51- 
15 2.10 (m, 2H), 1.68-1.65 (m, IH), 1.12-1.08 (m, 4H), 0.86-0,81 (m, 4H); 

Anal, calcd. for C3oH35N3-2.5CF3C02H: C, 56.36; H. 5.46; N, 6.07. Found: C. 56.52; H, 
5.01; N, 5.90. 

It will be evident to one skilled in the art that the instant invention is not limited to the 
20 forgoing illustrative examples, and that it can be embodied in other specific forms without 
departing from the essential attributes thereof It is therefore desired that the examples be 
considered in all respects as illustrative and not restrictive, reference being made to the 
appended claims, rather than to the foregoing examples, and all changes which come within 
the meaning and range of equivalency of the claims and therefore intended to be embraced 
25 therein. 
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WHAT IS CLAIMED IS 
I . A compound of fonnuia (I) 




(I). 

or a pharmaceutically acceptable salt thereof, wherein 
is hydrogen or hydroxy; 

is selected from the group consisting of hydrogen, halo, alkyl, alkenyl, alkynyl, 
alkoxyalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkyl, and -NR^R*', wherein and R** 
are independently selected from the group consisting of hydrogen, aryl, and heteroaryl; and 




R^s 

wherein R"* and R^ are on adjacent carbon atoms and, taken together with the carbon 
atoms to which they are attached, are pyridine or a nitrogen-containing heterocycloalfcylj*, 

wherein the groups defining R^ can be optionally substituted with one, two, three, 
four, or five substituents independently selected from the group consisting of alkyl, 
cycloalkyl, (cycloalkyl)all^l, hydroxy, hydioxyalkyU aiyl, arylalkyl, alkanoyl, 
alkoxycarbonyl, alkenyl, alkynyl, halo, haloalkyl, heteroaryl, heteroarylaikyl, and a nitrogen 
protecting group. 

2. A compound according to Claim 1, wherein R^ is optionally substituted isoquinolinyl. 

3 . A compound according to Claim 2 which is 

6-{2-(l-isopropyl-7"isoquinolinyl)cyclopropyl)-2-naphthalenecarboindmidamide. 

4. A compound according to Claim 1 , wherein R^ is optionally substituted 
3,4-dihydro-6-isoquinolinyl. 

5. A compound according to Claim 4 selected from the group consisting of 
6-(2-(4,4-diethy I- 1 -isopropy 1-3 ,4-dihydro-6-isoquinolinyl)cyclopropy l)-2- 
naphthalenecarboximidamide, 

6-{2-(l-isopropyl-3,4-dihydro-6-isoquinolinyl)cyclopropyl)-2-naphthalenecarboximidamide, 
and 
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6-(2-(4-ethyl-l-isopropyl-3,4-dihydio-6-isoquinolinyl)cyclopro^^ 
naphthalenecarboximidamide. 

6. A compound according to Claim 1 , wherein is optionally substituted 
3,4-dihydro*7-isoquinolinyl. 

7. A compound according to Claim 6 selected from the group consisting of 
8-(3-furyl)-6-(2-(l-isopropyl-3,4-dihydn)-7-isoquinolinyl)cyclopropyl>^ 
naphthalenecarboximidamide, 

6-(2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-8-{(lE)0-methoxy-l-propenyl^^ 
2~oaphthalenecarboxiniidamide, 

6-(2-(l-isopropyl-3,4KJihydro-7-isoquinolinyl)cyclopropyl)-8-tetrahydro-3-f\uany 
naphthalenecarboximidamide, 

6-(2-<l-isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-8-((lE)-3-methyl-l-buteny 
naphthalenecarboximidamide, 

6-(2-( 1 -cyclohexyl-3 ,4-dihydK>-7-isoquinolinyl)cycIopropy l)-2- 
naphthalenecarboximidamide, 

6-(2-( 1 -pheny 1-3 ,4-dihydro-7-isoquinolinyl)cyclopropy l)-2-n^hthaIenecarboximidamide, . 
6-(2-(l-i$oprdpyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-2-n^ht^ 
6-((l S,2S)-2-(l ■'isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, ?. 
6-{(l R,2R)-2-( 1 -isopropyl-3,4-dihydro-7-isoquinoliny l)cyclopropyl)-2- 
naphthalenecarboximidamide, 

8-((lE)-3,3-dimethyl-l-butenyl)-6-(2-(l-isopropyl-3,4-dihydn)-7-isoquinoUnyl)cyclopro^ 
2-naphthalenecarboxiniidamide, 

8-bromo-6-(2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

8-bromo-6-(2-( 1 -cyclohexy l-3,4-dihydro-7-isoquinoliny l)cyclopropyI)-2- 

naphthalenecarboximidamide, 

and 

6-(2-(l-cyclohexyl-3,4-dihydn)-7-isoquinolinyl)cyclopropyl)-8-((lE)-3-methyl-l-butenyl^^ 
naphthalenecarboximidamide. 

8. A compound according to Claim 1 , wherein R^ is optionally substituted 
1 ^,3,4-tetrahydro-6-2soquinolinyI . 

9. A conqK>und according to Claim 8 selected from the group consisting of 
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6-{2-(4,4-diethyI-l-isopropyI-2-methyl-l^,3,4-tetrahydK)-6-isoquinol^ 
naphthalenecarboximidamide, 

6-(2-(l,23,4-tetrahydro-6-isoquinolinyl)cyclopropyl)-2-naphthal^ 
6-(2-(2-acety 1- 1 ,2^,4-tetrahydro-6-isoquinolmyl)cyclopropyl)->r-hydro:Q^^^ 
naphdialenecarboximidamide, 

6-(2-(4-ethyl-l ^,3,4-tetiahydro-6-isoqumolinyl)cyclopropyl>^ 
naphthalenecarboximidamide, 

6-((2-(2-ben2yl-4-ethyl- 1 ,2,3,4-tetrahydro-6-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-(4-ethy 1-2-methyl- 1 J2,3 ,4-tetrahydro-6-isoquinolinyl)cyclopropyl)-2- 

naphthalenecarboximidamide, 

and 

6-(2-( 1 -isopn)pyl-3,4Kiihydro-6-isoquinoKnyl)cyclopropyl)-2-naphthalenecarboximi<^^ 

10. A compound according to Claim 1, wherein R'^ is optionally substituted 
1 ^3,4-tetrahydro*7-isoquinolinyL 

11. A compound according to Claim 10 selected from the group consisting of 
8-(3-ftLryl)-6-(2^1-isopropyI-2-methyl-l,2;3,4-tetrahydro-7-isoquinolinyl)cyclop^ 
naphthalenecarboximidamide, 

6-(2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl-8-((lE)-3- 
methoxy- 1 -propeny l)-2-naphthalenecarboximidamide, 

N'-hydroxy-6-(2-( 1 -isopropyl-2-methyl-l ^^,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-8- 
((l£)-3-methyl-l-butenyl)-2*naphtfaalenecarboximidamide, 
6-(2-{2-methyM -propyI-1 ,2,3»4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarbbximidamide, 

6-(2-(l-cyclohexyl-2-methyl'l,23»4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6^2-{2-acetyl-l -isopropyl-1 ,23,4-teti^ydro-7-isoquinolinyl)cyclopropyl>2- 
naphthalenecarboximidamide, 

6-{2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-(2-benzyl- 1 -isopropyH ^,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidaixiide, 

6-(2-(l -isopropyl-1 ,23i4-tetrahydro-7-isoquinoliny l)cyclopn>pyl)-2- 
naphthalenecarboximidamide, 
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6-(2-{l -isopropyl-2-(3-pyridinylmethyl)-l ^^,4-tetrahycko-7-isoquinolmyl^ 
naphthalenecarboximidamide^ 

6-(2-{2-cyclopropylinefliyl)hl -isopropyl- 1 ,23,4-tetrahydro-7-LsoqumolinyI)cy€lopropyI)-2- 
naphthalenecaiboximidaxnide, 

6-(2-{2-ethyl- 1 -isopropy 1- 1 ,2;3,4-tetrahydn)-7-isoqumolinyl)cyclopropy l)-2- 
naphthalenecarboximidamide, 

6-(2-{2-aUyl-l -isopropyH ^,3,4-tetrahydTO-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboxlmidamide, 

6-(2-{2-(2-hydroxyethyl)- 1 -isopropyl- 1 ^,3,4-tetrahydro-7-isoqiiinolinyl)cyclopropyl)-2- 
naphdialenecarboxijnidamide» 

6-(2-(l ,2-diisopropyl-l ^,3>4-tetrahydro-7-isoqiiinolinyl)cyclopropyl)-2- 
naphtfaalenecarboximidamide^ 

6-(2-(4,4-dietfiyI- 1 -isopropy l-3,4Hlihydix>-6-isoquinolinyi)cyclopropyl)-2- 
nq>hthalenecarboximidamide, 

6-(2-(l-isopropyl-2-(2^»2-trifluoroethyl)- 1 ^,3,4-tetrahydro-7-isoqiiinolinyl)cyclopropyl)-2- 
naphthalenecarl>oxiinidaiiiid£:, 

8-brorao-6-(2-(l-isopropyl-2-methyl-l ;2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, • . 
6-(2-( 1 -isopropyl -2-methyl- 1 ,2,3,4-teti^ydrp^7-isoquinolinyl)cyclopropyl)'8-((lE)-3- : 
methyl-l-butenyl)-2-iiaphdialenecarboximidamide, 

6-(2-(l -isopropyl-2-methyl- 1 ,2^3 ,4-tetrahydro-7-isoquinoliiiyl)cyclopropy l)-8-((l E)-3- 
methyl- 1 ,3-butanieny I)-2-naphthalenecarboximidaniide, 
8-cyclopropyI-6-(2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-is^ 
naphthalenecarboximidamide, 

6-(2-(l-isopropyl-2-mcthyi-l,2,3,4-tetrahydro-7-isoquinolinyl)cyd^ 
inethoxyphenyl)-2-naphthalenecarboxiinidamide. 

6-(2-(l-isopropyl-2-methyNl,2,3,4-tetrahydro-7-isoqunoUnyl)cycIoproi^^ 
naphthalenecarboximidamide, 

8-bromo-6-(2-(l-cyclohexyl-2-methyl-i;2^,4-tetrahydro-7-isoqiunolinyl)cycloprop 
naphthalenecarboximidamide, 

6-(2-{l -cyclohexy I-2-methyl-l ,23,4-tetrahydro-74soquinolinyl)cyclopropy 

methyl- 1 -butenyl)-2-naphthalenecarboximidamide, 

and 

8-ailyl-6-(2-(l-isopK)pyl-2-methyI-l,23,4-tetrahydro-7-isoquinoUnyl)cyclopropy^^^^ 
naphthalenecarboximidamide. 

12. A method for the preparation of a compound of formula (I), 
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the method comprising 
(a) reacting a compound of fonnula (la) 




wherein is cyano or -C(=NR^)NH2, with diazomethane or trimethylsily Idiazomethane in 
the presence of a palladium catalyst; 

(b) optionally reacting the product from step (a) with an anionic nitrogen source. 

13. A method according to Claim 12, wherein the palladium catalyst is selected fix>m the 
group consisting of palladium (II) acetate, palladium ^I) chloride, and palladium (H) 
diben^iideneacetonc. 

14. A method according to Claim 12, wherein the anionic nitrogen source is selected from 
the group consisting of lidiium hexamethyldisilazide, potassium hexamethyldisilazide, and 
sodium hexamethyldisilazide. 

15. A compound of forniiilk (la)' 

d2 



r3 

aa), 

wherein R^, and R^are as previously defined. 

16, A compound according to Claim 15, selected from the group consisting of 
6^2-(l -isopropyH ,2,3,4-tet^ahyd^o-7-isoquinolinyl)ethenyl)-2- 
naphthaIenecarboxi^lidamide, 

6-(2-(l -isopropyl-2-methyH ,2,3,4-tetrahydro-7-isoquinolinyl)ethenyl)-2- 
n£q)hthaIenecarboximidamide, 

methyl 7-(2-(6<aniino(inuno)methyl)-2-naphthyl)ethenyl)-l-isopnDpyl-3,4-dihydro-2(l H)- 
isoquinolinecarboxylate, 

8-bromo-6-(2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)ethenyl)-2- 
naphthalenecarboximidamide, 

methyl 6-(2-(6-(amino(hydroxyimino)methyl)-2-naphthyl)ethenyl)-3,4.dihydro-2(l H)- 
isoquinolinecarboxylate. 
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6-(2-<2-acety I- 1 ^23 ,4-tetrahycIro-6-isoquinolinyl)ethenyl-N'-hydroxy-2- 
naphthalenecajiK>xiinidainidey 

6-(2-(2-acetyl-l^,3,4-tetrahydro-6-isoqiiinolinyl)ethenyl)-2-naphth^ 
1 5 N'-hydroxy-6-(2-{l ^,3,4-tetrahydro-6-isoquiiiolinyl)etheny l)-2- 
ztaphthalenecarboximidamide, 

6-(2-(4-ethy M ,23,4-tetrahydio-6-i5oqiiinolmyl)ethenyl>2-iiapaht^ 
and 

6-(2-(4-etiiyl*l-isopropyl-3,4-dihydro-6-isoqiiinolinyl)etl^ 
20 naphthalenecarboximidamide. 

17. A pharmaceutical composition comprising a compound of Claim 1 , or a 
pharmaceutically acceptable salt thereof, in combination with a pharmaceutically acceptable 
carrier. 

18. A method of inhibiting urokinase in a mammal in recognized need of such treatment 
comprising administering to the manmial a pharmaceutically acceptable amount of a 
compound of Claim 1, or a pharmaceutically acceptable salt hereof. 

19. A compound selected from the group consisting of 
8-(3-furyl)-6-(2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-( 1 -isopropyl-74soqiunoliny l)cyclopropy i>2-naphthalenecarbonxiniidainide, 
5 8-(3-furyl)-6-(2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl>^ 
naphthalenecarboximidamide, 

6-(2-{l -isopropyl-3,4-dihydro-7-isoquinoIinyl)cyclopropyl)-8-((l E)-3-methoxy-l -propenyl)- 
2-n^hthalen6carboximidamide, 

6-(2-(l -isopropyl-2-methyl-l ,2,3,44etrahydro-7-isoquinolinyi)cyclopropyl-8-{(lE)^ 
10 methoxy- 1 -propenyl)-2-naphthalenecarboximidamide, 

N'-hydroxy-6-(2<14sopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cycl^^ 
(( 1 E)-3 -methyl- 1 -butenyl)-2-naphthalenecarboximidamide, 

6-(2-(l -isopropyl-3 ,4-dihy dro-7-isoquinolinyl)cyclopropyl)-84etrahydro-3-ftiranyl-2- 
naphthalenecarboximidamide^ 
1 5 6-(2-( 1 -isopropyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-8-((lE)-3-methyl- 1 -butenyl>2- 
naphthalenecarboximidamide, 

6-(2-(l-cyclohexyl-3,4-dihydro-7-isoquinolinyl)cyclopropyl)-2- 
n^hthaienecarboximidamide, 

6-(2-(l-phenyl-3,4-dihydro-7-isoquinoUnyl)cyclopTopyl)-2-naphthalenecarboxi 
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6-{2-(2-methyl-l -propyl-1 ,2,3,4-tetrahydro-7-isoquinoIinyl)cyclopro^ 
naphthalenecarboximidainide^ 

6-(2-(l -cyclohexyl-2-methyl- 1 ^,394-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecaifooximidamide, 

.6-(2-( 1 -isopropyl- 1 ^3»4-tetrahydn>-7-isoqiiinoliny l)etheny l)-2- 
naphihalenecarboximidamide, 

6-(2-( I -isopropyl-3,4-<iihydrb-7-isoquinolinyI)cyclopropyl)-2-naphthalenecarboxi^ 
6-(2-(2-acetyl- 1 -isopropy 1- 1 ^^,4-tetrahydro-7-isoqumolmyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-( 1 -isopropyl-2-methyl- 1 ^^,4-tetrahydro-7-isoquinolinyl)ethenyl)-2- 
naphthalenecarboximidamide, 

methyl 7-(2-{6-(amino(iinino)methy l)-2-naphthy l)etheny 1)- 1 -isopropy 1-3 ,4-dihydro-2( 1 H> 
isoquinolinecarboxylate, 

6-(2-(l -isopropyl-2-methyl- 1 ,23,4-tetrahydro-7-isoqumolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-(2-benzyl- 1 -isopropy 1-1 ^^,4-tetrahydro-7-ispquinolinyl)cyclopropyl>2^ 
naphthalenecarboximidamide, 

6-(2-(l -isopropyl- 1 ,2,3,4-tetrahydro-7-isoqiiinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide^ 

6-(2-( 1 -isopropy l-2-(3-pyridinylmethyl)-l ,2,3,4-tetrahydro-7-isoqmnolinyl)cyclopiopyl-2- 
naphthalenecarboximidamide, 

8-bromo-6-(2-(l-isopropyl-3,4-dihydro-7-isoquinolinyl)ethenyl)-2- 
naphthalenecarboxiinidaniide, 

6-(2-(2-cyclopn)pylmethyl)-l-isopropyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cy 
naphthalenecarboximidamide, 

6-(2-(2-ethyl-l-isopropyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyc]opropyl)-2- 
naphthalenecarboximidamide, 

6-(2-(2-allyI- 1 -isopropyl- 1 ,2,3i4-tetrahydro-7-isoqiiinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-(2-(2-(2-hydroxyethyl)-l-isopropyl-l,2,3,4-tetrahydro-7-isoqiiinoUnyl)cyclopiop^^^^ 
naphtfaalenecarboximidamide, 

6-(2-(l ,2-diisopropyl-l ,2,3,4-tetrahydro-7-isoquinolinyl)cyclopropyl)-2- 
naphthalenecarboximidamide, 

6-((l S,2S>2-(1 -isopropy l-3,4-dihydro-7-isoquinoliriyl)cycIopropyl)-2- 
naphthalenecarboximidamide, 

6-((lR,2R>2-(l-isopropyl-3,4-dihydro-7-isoquinolmyl)cyclopropyl)-2- 
naphthalenecarboximidamide. 
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6-(2-{4,4-diethyl- 1 -isopropyl-3,4Hiihydro-6-isoqumoliny l)cyclopropyl)-^ 
naphthaienecarboximidamide, 

6-(2-(4,4-diethy 1- 1 -isopropyl-3 ,4-dihydro-6-isoqumoliny l)cyclopropy l)-2- 
naphthalenecarboximidamidey 

6K2-(4,4-diethyl-l -isopropyl-2-methyl- 1 ,2^,4-tetrahyd^ 
zi£^hthaleneca]iK)xiniidamide, 

6-{2-(l -isopropyl-2-(2,2,2-trifluoroethyI)-l ,2,3,4-tetrahydro«7-isoqumolinyl}cyclopropyl)-2- 
naphthalenecarboximidamide, 

8-((lE)0,3-dimethyl-l-butenyl)-6-(2-<l-isopropyl-3,4-dihydro-7-isoqu^ 
2-naphthaIenecarboximidamide, 

8-bromo-6-(2-(l-UopropyI-3,4-dihydn)-7-isoquinolinyl)cycIopropyl)^^ 
naphthalenecarboximidamide, 

8-biX)mo-6-(2-(l-isopropyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyc^ 
naphthalenecarboxitnidamide, 

6-(2-(l -isopiopyl-2-methyl-l,23»4-tetrahydro-7-isoquinolinyl)cyclopro E)-3- 

methyl- 1 -butenyl)*2*naphthalenecarboximidaznidey 

6-(2-(l-i$opropyl-2-methyl-U2»3,4-tetjrahydFO-7-isoquino^^^ 

methyl- 1. 3 -butanienyI)-2-iiaphthalenecarboximidajnide, • 

8-cyclopropyl«6-(2-(l -isopropyl-2-methyI-l ,2,3,4-tetrahydio-7-isoqumolmy^^^ 

naphthalenecarboximidamide, 

6-{2-(l-isppK)pyI-2-methyl-l^,3,4-teti^ydro-7-isoquinoUnyl)cyclo^^^ 
methoxyphenyl)-2-naphtfaalenecarboximidamide, 

6-(2-(l -isopropyi-2-methyl- 1 ,2,3,4-tetrahydro-74soquiK)lmy I)cyclopTopyl)-8-vinyI-2- 
naphthalenecarboximidamidet 

methyl 6-(2-(6-(amu]o(hyd]x>xyimino)mefhyI)-2-naphtbyl)ethenyl>3»4-^ 
isoquinolinecaiboxylate, 

6-(2-(2-accty 1- 1 ^3,4-tet]^ydK>-6-isoquinolinyl)ethenyl-N'-hydroxy«2-' 
naphtfaalenecarboximidamide, 

6-(2-(2-acety 1- 1 ,2,3,4-tetrahyd]x>-6-isoquinolinyI)ethenyl)-2*naphthalenecarboximidai^ 
N -hydroxy-6-(2-( 1 ,2,3 ,4-tetrahydTO-6-isoqiiiiiolmyi)ethenyl)-2* 
naphthalenecarboximidamide, 

6-(2-(l,2,3,4-tetrahydro-6-isoqiiinolinyl)cyclopix)pyl)-2-iiaphthalenecarboxim 
6-{2-(2-accty 1- 1 ,2,3,4-tetrahydro-6-isoquinolinyl)cyclopropyl)-N -hydroxy-2- 
naphthalenecarboximidamide, 

6-{2<4-ethyl-l ,2,3,44etiahydK>^isoquinolinyl)cyclopTOpyl)-2- 
naphthalenecarboximidamide^ 
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6-((2-(2-benzyl-4-ethyl-l^,3,4-tetrahydro-6-isoquinolinyl^^ 
mphtbalenecaiiK»dmidamide, 
95 6<2-(4-efhyl-1^3,4-tetrahydro-6-isoquinolmyl)ethenyl)-2-^ 

6-(2-(4-ethyI-2-methyl-l ,2,3,4-tetrahydro-6-isoqumolmyl)cyclopropyl)-2- 
naphthalenecarboximidamide, . 

6-<2-(l-isopiX)pyl-3,4-dihydn>6-isoquinolinyl)cyclopropyl>2-naphthalenecarb^ 
6-(2-{ 1 -isopropyl-3,4-dihydro-6-isoquinolinyl)cy clopropy l)-2-naphthalenecar^^ 
1 00 6-(2-{4-ethyl-l -isopropyl-3,4-dihydio-6-isoquinolinyl)cyclopiDpyl)-2- 
naphthalenecarfooximidamide, 

6-(2-(4-ethyl- 1 -isopropyl-3,4-dihydro-6-isoquinolinyi)ethenyl)-2- 
naphthalenecarboximidamide, 

8-bromO'6-(2-(l-cyclohexylO,4-dihydro-7-isoqiiinolinyl)cyclopropyl)-2- 
] OS naphthalenecaiboximidamide, 

8^hromo-6-(2-(l -cyclohexyl-2-methyl-l ^»3,4-tetrahydro-74soquinolinyl)cyclopro^ 
naphthalenecarboximidainide, 

6-(2-(l-cyclohexyl-3,4-dihydro-7-isoqiiinolinyl)cyclopropyl)-8-((IE)-3-me 
naphthalenecarboximidamide, 
lid 6-(2-(l-cyclohexyl-2-methyl-l,2,3,4-tetrahydro-7-isoquinolinyl)cyclo^^ 

methyl-r 1 Tbutenyl)-2-naphthaienecarboximidarnide, ^ 
and 

8-allyl-6-(2-(l -isopropyl-2-incthyl-l ,2,3,4-tetTahydro-7-isoquinplinyl)cyclopropyl)-2- 
n^hthalenecarboximidamide. 
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